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ABSTRACT 
The development of a healthy bond between parent and infant is believed to be 
essential to the optimum psychological development of the child.  Depression 
represents a major disruptor to the development of healthy parent-child 
attachments, and is currently the leading cause of disability worldwide.  The 
current study examines the influence of lifetime history of depression in both 
mothers and fathers, as well as postpartum depression, upon the quality of the 
parent-infant bond.  A systematic review of the relationship between maternal 
depression and infant attachment, and paternal depression and paternal-infant 
bonding revealed inconsistent findings for the influence of depression upon the 
parent-infant relationship, and very minimal research pertaining to paternal 
depression and the parent-infant relationship.  There were no studies found to 
examine the influence of a history of depression prior to conception, 
prospectively, upon the parent-infant relationship.   
Participants in the current study included 135 women and 68 men involved 
in the Australian Temperament Project, a large, pre-existing life course study that 
has been conducted with over 2,000 Australian men and women since their birth 
in 1983.  Participants completed a self-report measure of depressive symptoms 
during adolescence (13-14 years, 15-16 years, and 17-18 years) and during 
adulthood (19-20 years, 23-24 years, and 27-28 years) prior to conceiving.  At 12-
36 months postpartum, participants completed a measure of depressive symptoms, 
as well as the maternal postpartum attachment scale: a measure of the quality of 
their emotional bond to their infant.   
Hierarchical regression models were used to examine the influence of 
depressive symptoms occurring along chronological time points upon the quality 
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of the parent-infant bond.  The hypothesis that depressive symptoms occurring 
during the preconception years would significantly predict the quality of the 
parent-infant bond in both mothers and fathers was supported.  Depressive 
symptoms occurring during adolescence significantly predicted poorer quality of 
bonding between parents and their infants.  The hypothesis that postpartum 
depressive symptoms would significantly predict poorer parent-infant bonding, 
and that the effect for postpartum depression would be stronger than for 
depressive symptoms occurring during the preconception years was also 
supported for both mothers and fathers.  Postpartum depressive symptoms 
significantly predicted poorer quality of bonding between parents and their 
infants, over and above the negative influence of depressive symptoms occurring 
during the preconception years.  The effect of a history of depression, and 
postpartum depression upon the quality of the parent-infant bond was very similar 
for both men and women.  
 The current study is an exploratory study, and represents an initial analysis 
of the ATP Generation Three study data collected to date.  The findings of the 
current study represent an expansion upon previous research through the 
prospective research design, the measurement of depression prior to conception, 
the inclusion of a male sample, and the direct comparison of study findings for 
men and women.  Future research is required to develop a larger evidence base for 
the detrimental impact of depression upon the parent-infant bond in order to 
inform and drive prevention and treatment activities for both men and women 
experiencing depression in the postpartum period, and long before conception.  
Research in the area of depression, mental health in the perinatal period, and 
enhancing parent-child relationships in both men and women must continue in 
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order to understand how best to reduce the impact and prevalence of mental 
illness in communities locally and around the world, and to improve mental heath 
outcomes in the future.   
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CHAPTER ONE: THE INFLUENCE OF MATERNAL AND PATERNAL 
DEPRESSION UPON INFANT ATTACHMENT 
The global burden of disease due to depressive symptoms is forecast to rise 
dramatically.  By 2030, depressive disorders are expected to be the leading cause 
of disease burden (measured in disability-adjusted life years lost to illness) in 
high-income countries (Mathers & Loncar, 2006).  According to the World Health 
Organization’s most recent data, depression ranks as the leading cause of years of 
healthy life lost due to disability (YLDs), well above chronic pain, chronic 
obstructive pulmonary disease, diabetes, and all other psychiatric diagnoses 
(World Health Organization, 2013).  Direct health care costs are now dwarfed by 
the indirect costs (Berndt et al., 2000).  Days lost from work owing to depression, 
in particular dysthymic symptoms, exceed all other disorders (Lewis & Araya, 
2001; Broadhead, Blazer, George & Tse, 1990), and represent a significant loss to 
the gross domestic product (Kind & Sorensen, 1993).    Currently there are few 
examples of effective preventive intervention worldwide, which reflects critical 
gaps in knowledge about the developmental origins of depressive 
symptomatology (Merry et al., 2011), the reciprocal relationship between 
depression and other emotional or behavioural disorders, and the potential 
intergenerational transmission of mental illness.   
The development of attachment insecurities in early childhood represent 
seminal risk processes for psychiatric disorders across the life course.  A major 
disruptor to the development of healthy parent-child attachments is depression 
(McMahon, Barnett, Kowalenko, & Tennant, 2006).  The pervasive impact that 
depression has upon the individual’s emotional and relational functioning has the 
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potential to be highly detrimental to the development and maintenance of a 
healthy emotional bond between the parent and their child.    
This chapter commences with an introduction to the concept of infant 
attachment.  Attachment theory is discussed followed by an overview of the 
measurement of infant attachment, and the influence infant attachment has on 
mental health outcomes.  Depression is explored with reference to current and 
future prevalence estimates, and the impact this mental illness has on parenting 
behaviour.  Parental depression, particularly in the postpartum period, is presented 
as a key factor in the development of negative psychosocial outcomes for 
children, mediated by the development of insecure infant attachment.     
1.1 Infant Attachment 
Infant attachment refers to the disposition of an infant to seek proximity to, 
and contact with, a person who is a primary caregiver (Bowlby, 1969/1982, 
1980).  Importantly, infant attachment is said to reflect the emotional bond of the 
infant to their primary attachment figure (Cummings 1990).  Infant attachment 
develops in the first twelve months of life, and is typically enduring (Bowlby, 
1969/1982).  This bond provides the infant with a sense of security and plays a 
vitally important role in development (Cummings, 1990).  The nature of the 
attachment between the infant and their attachment figure is dependent on how 
effectively the attachment figure responds to the infant’s signals (Bowlby, 
1969/1982).  Most importantly, it is the sensitivity of response to the infant, and 
the amount and nature of interactions with the infant that influences the infant’s 
attachment security to the attachment figure (Bowlby, 1969/1982). 
Attachment behaviours vary by situation and infant age, but are generally 
characteristic by twelve months of age (Bowlby, 1969/1982, 1980).  As early as 
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three months, an infant will respond differently to their primary attachment figure 
than they do other people (Bowlby, 1969/1982).  At this age, infants smile and 
vocalise with their attachment figure, and are able to follow them with their eyes 
(Bowlby, 1969/1982).  Indicators of insecure attachments include crying, calling, 
babbling, clinging, and following, which are designed either to bring the 
attachment figure to the infant, or the infant to the attachment figure (Bowlby, 
1969/1982, 1980).  For example, an infant will cry on separation from their 
attachment figure as a protest against being separated, a display of anxiety about 
separation, and to influence the return of the attachment figure (Bowlby, 
1969/1982).   
1.2 Attachment Theory 
John Bowlby (1907-1990) is the founding father of attachment theory.  At a 
time when Freudian concepts dominated psychological theory on motivation, 
emotion and development, Bowlby set out to investigate his novel ideas about the 
quality of the parent-child relationship and its influence on development and 
mental health (Bretherton, 1992; Howe, 2011).  In particular, Bowlby was 
interested in how personality development was linked to early maternal loss and 
deprivation (Bretherton, 1992).  Bowlby developed his seminal ideas about 
attachment from the observations of behavioral distress displayed by children 
experiencing separation from their parents (Howe, 2011).   
Bowlby first presented his theory of attachment to the British 
Psychoanalytic Society in London in the late 1950’s (Bretherton, 1992).  Bowlby 
presented three papers, all of which challenged the dominant psychoanalytic 
discourse and received much criticism from his counterparts.  Anna Freud, a 
prominent child psychoanalyst and the daughter of Sigmund Freud who 
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developed psychoanalytic theory, was among those who took exception to 
Bowlby’s ideas (Bretherton, 1992).  Fortunately, this did not deter Bowlby from 
developing his theory through his partnerships with a number of individuals 
willing to explore new areas of inquiry.  Bowlby’s attachment theory was 
published in a trilogy: Attachment and Loss (1969, 1973, 1980).  The most 
noteworthy of Bowlby’s partnerships was with Mary Ainsworth (1913-1999) 
(Bretherton, 1992).   
In 1950, Mary Ainsworth worked as a researcher under the direction of 
Bowlby (Bretherton, 1992).  Ainsworth developed a keen interest in naturalistic 
observations and in 1953 travelled to Uganda (Bretherton, 1992).  Ainsworth set 
about observing the development of infant-mother attachment, with particular 
attention to the onset of proximity promoting behaviours (Bretherton, 1992).  
From this study, Ainsworth began to identify distinct patterns of infant behaviour, 
such as differential crying, smiling and vocalising, crying and following when the 
mother leaves, and flight to the mother for safety (Ainsworth, 1967).  Later, in 
1963 Ainsworth conducted a second observational project to operationalise these 
distinct patterns of infant behaviour (Ainsworth, Blehar, Waters, & Wall, 1978; 
Atkinson, 1994; Bretherton, 1992).  Specifically, Ainsworth set out to observe the 
reunion behaviours of infants after separation from their mother (Bretherton, 
1992).  In order to observe this, Ainsworth developed a laboratory procedure 
known as the Strange Situation Procedure (Ainsworth et al., 1978).   
1.2.1 The strange situation procedure.  The development of the Strange 
Situation Procedure was done with the principle aim of observing the infant’s use 
of their mother as a secure base (Ainsworth & Wittig, 1969).  The concept of the 
secure base refers to the contentedness of the infant to move away from their 
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mother, but nonetheless keep track of her whereabouts and, from time to time, 
gravitate back to her for reassurance (Bowlby, 1969/1982).  It is believed that the 
use of the mother as a secure base is a key indicator of healthy attachment in the 
infant (Ainsworth & Wittig, 1969).  The Strange Situation Procedure is broadly 
based on Bowlby’s (1969/1982) observation that the separation of an infant from 
their primary attachment figure triggers a behavioural response in the infant that 
provides insight into the nature of the bond the infant has with the attachment 
figure.   
The Strange Situation Procedure originally assessed the quality of the 
infant’s attachment to their mother at 12 months of age (Ainsworth & Wittig, 
1969).  The researcher observes the infant’s behaviour in a laboratory playroom, 
watching the infant’s use of their mother as a secure base, the infant’s responses 
to their mother leaving and later returning to the infant, and the infant’s response 
to a stranger (Ainsworth et al., 1978).  There are eight brief episodes during which 
the infant is either with their mother, with their mother and a stranger, alone, with 
a stranger, and with their mother again (Ainsworth et al., 1978).  Each episode 
lasts three minutes, and the entire procedure is completed in approximately 20 
minutes (Bowlby, 1969/1982).  It is from these observations that Ainsworth 
classified three distinct patterns of infant attachment: Secure, Anxious avoidant, 
and Anxious resistant (Bowlby, 1969/1982, 1980). 
1.2.2 Attachment classifications.  Infants with a secure attachment to their 
mother display specific patterns of behaviour during the Strange Situation 
Procedure.  When their mother is present, these infants are content to move away 
from their mother to explore their environment, whilst keeping track of her 
whereabouts and moving back to her from time to time (Bowlby, 1969/1982).  
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Thus, these infants use their mother as a secure base.  These infants display 
distress upon separation from their mother, but are readily soothed upon their 
mothers return (Ainsworth et al., 1978).  Secure infants want to be close to their 
mother, want to interact with their mother, and feel safe to explore their 
environment.  According to Ainsworth’s (1978) classifications, securely attached 
infants (coded as B group infants) constitute the majority of infants in most 
samples (Bowlby, 1969/1982). 
Infants with an anxious avoidant attachment to their mother are described as 
being insecurely attached. Anxious avoidant infants do not tend to use their 
mother as a secure base from which to explore their environment (Bowlby, 
1969/1982).  These infants are alarmed by strangers, and display distress upon 
separation from their mother that is not remedied by her return (Ainsworth et al., 
1978).  These infants do not greet their mother upon her return, instead they avoid 
her by retreating or moving in another direction (Ainsworth et al., 1978; Bowlby, 
1969/1982).  When picked up by their mother, these infants are unlikely to relax 
and when put down they are likely to protest and want to be picked up again 
(Ainsworth et al., 1978).  According to Ainsworth’s (1978) classifications, 
anxious avoidant infants (coded as A group infants) constitute approximately 20% 
of most samples (Bowlby, 1969/1982).   
Infants with an anxious resistant attachment to their mother are also 
described as being insecurely attached.  These infants do not tend to use their 
mother as a secure base from which to explore their environment and they do not 
tend to initiate contact with their mother (Ainsworth et al., 1978).  These infants 
display extreme distress when separated from their mother and are not easily 
comforted upon her return (Ainsworth et al., 1978).  Anxious resistant infants may 
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seek proximity to their mother, but resist contact and interaction and may appear 
angry (Ainsworth et al., 1978; Bowlby, 1969/1982).  It is for this reason that 
anxious resistant attachment is also referred to as ambivalent attachment.  
According to Ainsworth’s (1978) classifications, anxious resistant infants (coded 
as C group infants) constitute approximately 10% of most samples (Bowlby, 
1969/1982).   
1.2.3 The internal working model.  Bowlby (1969/1982) believed that the 
attachment relationship forms the foundation upon which children develop a sense 
of self-worth, an understanding of the world, and their ability to manage and 
negotiate their experiences.  According to Bowlby (1969/1982), these mental 
representations are what he termed the internal working model.  The internal 
working model develops from the individual’s understanding of their past 
experiences, which informs expectations of future experiences (Howe, 2011).  
The internal working model helps a child to make sense of the world and interpret 
what happens to them.  Hence, it might be considered to be a cognitive bias, or 
lens, through which life is experienced (Howe, 2011).  The nature of the primary 
attachment relationship has the largest influence on the internal working model as 
it is the first intimate and interactional relationship the child has with their 
environment (Howe, 2011).  
The internal working model influences future psychological development.  
Bowlby (1969/1982, 1980) believed that the internal working model mediates the 
relationship between infant attachment and future mental health.  Infants with 
secure attachments are most likely to have had attachment figures who are 
available, sensitive to the needs of the infant, and affectionate.  These infants 
develop internal working models that perceive the world as safe and pleasurable, 
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their caregivers as responsive and trustworthy, and a sense of themselves as 
loveable.  As such, they negotiate their world with confidence and are able to 
cope with negative and stressful experiences, which protect against emotional and 
psychological disturbances (Howe, 2011).  Secure infants are hence more likely to 
enjoy sound mental health in the future (Howe, 2011).   
Infants with avoidant attachments are likely to have had attachment figures 
who are rejecting or punitive (Benoit, 2004).  These infants develop internal 
working models that perceive the world as unsafe, their caregivers as hurtful and 
unreliable, and a sense of themselves as being alone and unlovable.  As such, they 
negotiate their world with fear, are vigilant and self-protective, and deny their 
needs for nurture by becoming compliant so as to avoid rejection or punishment 
(Benoit, 2004).  If avoidant patterns persist, children may develop an excessive 
need for control and achievement to gain self-worth, and are at risk of anxiety and 
eating disorders, as well as social isolation and exploitation by others (Howe, 
2011).  
Infants with ambivalent attachments are likely to have had attachment 
figures who are unpredictable and inconsistent in their care giving (Benoit, 2004).  
Attachment figures are likely to have been nurturing at times and hostile at other 
times.  These infants develop internal working models that perceive the world as 
unpredictable, their caregivers as unpredictable, and a sense of themselves as 
being anxious, angry and entirely dependent (Benoit, 2004).  As such, they 
negotiate their world with anxiety and anger, do not develop independence for 
fear of missing an opportunity to receive nurture, and are continually seeking to 
illicit nurturance.  If ambivalent patterns persist, children are vulnerable to low 
self-esteem, and feelings of helplessness (Howe, 2011).  When negative feelings 
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are triggered, such individuals are prone to ruminate and feel out of control, 
placing them at risk for depression and eating disorders (Howe, 2011).    
An understanding of the factors important for the development of healthy 
infant attachment, in Bowlby’s (1969/1982) opinion, is of the utmost importance 
in order to understand how to reduce future psychopathology and promote mental 
health.  Since the development of attachment theory, there has been an explosion 
of research into the influences on the attachment relationship.  It is commonly 
agreed upon that maternal sensitivity and availability plays a key role in the 
formation of secure infant attachment.  As such, many studies have explored the 
influence of maternal characteristics including maternal sensitivity, maternal age, 
education level, socioeconomic status, and marital status on infant attachment 
security.  The nature of the emotional bond that exists between the parent and the 
infant is also likely to play a role in parenting behaviour.   
1.2.4 Parent-child bonding and infant attachment.  The terms bonding 
and attachment are used interchangeably in the literature.  More accurately, the 
term attachment is commonly associated with infant attachment, as defined by the 
attachment classifications traditionally assessed via the Strange Situation 
Procedure.  Parent-child bonding and parent-to-infant attachment have been used 
in the literature to refer to the quality of the emotional connection occurring 
between the caregiver and their infant (Condon, Corkindale, Boyce, & Gamble, 
2013; Crouch & Manderson, 1995).  At times, the terms attachment and bonding 
have also been connected, such that the relationship between infant and caregiver 
has been referred to as the attachment bond (Cassidy, 2008).  Whilst the concepts 
of infant attachment and parent-child bonding are unique, they are clearly inter-
twined.  
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The development of an emotional bond is an interactive process between the 
caregiver and the infant (Mercer & Ferketich, 1990).  Infants with secure 
attachments are most likely to have had caregivers who are available, sensitive to 
the needs of the infant, and affectionate (Bowlby, 1969/1982).  It is believed that 
the nature of the emotional bond the parent has to their infant informs and 
contributes to the development of the infant's attachment behaviour, as a strong 
emotional bond will serve to motivate parents to provide consistent, affectionate, 
and sensitive care for the infant (Condon & Corkindale, 1998; Mercer & 
Ferketich, 1990).  Bowlby (1988) argued that the most important aspect of 
attachment behaviour, regardless of the age of the individual, is the emotion 
associated with it, as this reflects the quality of the attachment relationship.   
The nature of the parent’s thoughts and feelings about their infant may act 
as a self-fulfilling mechanism, whereby the parent’s behaviours that arise from 
their emotions and cognitions serve to reinforce infant behaviours congruent with 
these emotions and cognitions (Condon & Corkindale, 1998).  Parents who feel 
more positive emotions toward their infant will be more attentive and sensitive in 
their care giving, and engage in interactions that foster the development of an 
emotional bond between the parent and the infant, such as seeking contact, 
maintaining prolonged visual contact, rocking, cuddling, and feeding (Goulet, 
Bell, St-Cyr Tribble, Paul, & Lang, 1998; Kim, Mayes, Feldman, Leckman, & 
Swain, 2013).   
Parents experiencing difficulties in bonding with their infant may 
experience a comparative lack of feeling, or even hostility and irritability toward 
the infant (Klier, 2006), which may increase the risk of insecure attachment in the 
infant.  The assessment of the emotional bond the parent experiences with their 
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infant may yield information pertinent to the likelihood of the infant experiencing 
a secure attachment to their primary caregiver.  Such information can be gathered 
through self-report measures of the parent's emotional bond to their infant. 
Traditionally, assessment of the quality of the emotional bond between the 
parent and infant was via behavioural measurement, where the attachment was 
inferred by the infant's behaviour, such as in the Strange Situation Procedure.  
However, the Strange Situation Procedure was designed to be conducted with the 
infant and their primary caregiver, usually the mother.  The Strange Situation 
Procedure may not be the most appropriate means of assessing the nature of the 
attachment between an infant and their father (Grossman, Grossman, Kindler, & 
Zimmerman, 2008).  The Strange Situation Procedure also requires a considerable 
commitment from parents, and requires extensive research resources, due to the 
time required to engage in attachment classification coding and staffing 
requirements for such a task.    In contrast, measurement of the parent's perception 
of their emotional bond with their infant is advantageous for several reasons.  
Self-report measures of the parent's perceived emotional connection with their 
infant offer the benefit of being a more time and cost-effective measure of the 
emotional bond occurring between the parent and the infant, which is also of 
benefit for engaging and retaining parents in research studies (Condon & 
Corkindale, 1998).  However, there are also potential confounders of a self-report 
of emotional bonding, including social desirability for the parents who may want 
to create a good impression, the subjective nature of the parent’s experience, and 
the influence of recent improvements, changes, or deterioration.  A self-report of 
this type does not directly assess the impact of the parent’s subjective experience 
of the emotional bond with their child upon the child themselves. 
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1.3 Depression 
 Depression is a psychological term for a collection of symptoms 
characterised by low mood or loss of interest or pleasure in activities, sadness, 
decreased energy and motivation, changes in weight and appetite, changes in 
sleep patterns, feelings of worthlessness and guilt, and reduced concentration 
(American Psychiatric Association [APA], 2013).  Depressive disorders are very 
common, particularly in females (World Health Organization [WHO], 2012).  At 
any given time, 5-10% of the population will experience depression, and females 
have a 10-20% lifetime prevalence rate for depression (WHO, 2012).  The 
severity of depression varies but it can be debilitating and lead to suicide (WHO, 
2012).  Depression can be situational, chronic or episodic and occurs in people of 
all ages and backgrounds (WHO, 2012).  According to the World Health 
Organization (2012), depression is currently the leading cause of disability 
worldwide. 
The World Health Organization (2012) uses the Global Burden of Disease 
as a measure of mortality and loss of health due to injuries, diseases, and risk 
factors globally.  Today, depression and is one of the top five contributors to the 
global burden of disease (WHO, 2012).  Currently, depression is the second 
leading contributor to the global burden of disease for individuals of both sexes 
between the ages of 15 and 44 years (WHO, 2012).  This age range encompasses 
the key childbearing years for both sexes. 
1.3.1 Maternal postpartum depression.  Depression is twice as common 
in women than it is in men, and commonly affects women of childbearing age 
(WHO, 2012).  Depression can develop during pregnancy or shortly after 
childbirth.  Whilst a previous history of depression increases a woman’s risk of 
16 
 
 
becoming depressed at this time, depression in the postpartum period can also 
affect women who have a history of good mental health (Murray, Cooper, & 
Hipwell, 2003). 
The Diagnostic and Statistical Manual of Mental Disorders, fifth edition, 
(DSM-5) classifies postpartum depression as a major depressive episode, using 
the specifier ‘with peripartum onset’, to describe episodes of depressed mood that 
begin during pregnancy, or within four weeks following delivery (APA, 2013).  
The symptoms of postpartum depression are similar to the symptoms of 
depression but tend to have a focus on the infant and can include severe anxiety 
and panic attacks, and a preoccupation with fears of harming the infant (APA, 
2013).  Women with postpartum depression may feel an immense amount of guilt 
if they feel a sense of disinterest or fearfulness towards their infant (APA, 2000).  
Postpartum depression is distinguished from the ‘baby blues’, which refers to low 
mood and associated symptoms which are common for women in the days 
following child birth, but are short lived and dissipate within two weeks (APA, 
2000).  
While estimates vary, the prevalence of postpartum depression for women 
in Australia is estimated to be between 6% and 22% at one month after childbirth 
(Deloitte Access Economics, 2012).  The duration of postpartum depression 
varies, but most episodes remit within six months (Deloitte Access Economics, 
2012).  The incidence of postpartum depression for both men and women is 
thought to be highest in the first year after the birth of the child, and decreases 
dramatically thereafter (Davé, Petersen, Sherr, & Nazareth, 2010).  The general 
consensus is that the prevalence of postpartum depression is higher for women 
than men, consistent with the prevalence of depression in the general population 
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(Matthey, Barnett, Ungerer, & Waters, 2000).  The female to male postpartum 
depression ratio is estimated to be between two to one and four to one (Condon, 
Boyce, & Corkindale, 2004).  
A meta-analysis conducted by Beck (2001), found several significant 
predictors of postpartum depression.  The strongest predictors were antenatal 
depression, low self-esteem, prenatal anxiety, and childcare stress.  Social 
support, history of depression, and the quality of the marital relationship were also 
significant predictors.  Another factor thought to influence the development of 
postpartum depression is prenatal expectations (Bielawska-Batorowicz & 
Kossakowska-Petrycka, 2006).  However, the strongest predictor of postpartum 
depression for women is antenatal depression (Matthey et al., 2000) and the major 
factor influencing duration of postpartum depression is delay in access to 
treatment (Beck, 2002).   
In 2012, it was estimated that postpartum depression came at a cost of 
approximately $40 million to the Australian government.  The majority of those 
costs were associated with hospital services, and psychiatric and allied health 
services (Deloitte Access Economics, 2012).   
One possible explanation unique to the development of postpartum 
depression comes from the feminist literature.  It has been suggested that societal 
expectations about motherhood create unrealistic expectations for women 
(Barnes, 2006).  The myth of the super-mother who is always available, self-
sacrificing, and consistently able to manage without ever needing help sets 
women up to label themselves as failing at motherhood (Beck, 2002; Warner, 
2005).  Mothers are prone to believing they are flawed because they are not living 
up to expectations.  To further complicate matters, rather than seeking support 
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these women suffer in silence (Barnes, 2006).  As with many psychological 
illnesses, the social stigma associated with depression prevents many women from 
seeking appropriate treatment (Beck, 2001).   
The National Perinatal Depression Initiative commenced in 2008, and saw 
the implementation of universal screening of all Australian women for maternal 
perinatal depression (Australian Government Department of Health, 2013).  
Screening for depression became routine for all women during pregnancy and at 
four to six weeks after the birth (Australian Government Department of Health, 
2013).  For women suffering postpartum depression, her partner's support 
becomes essential to her management of and recovery from depression (Barnes, 
2006).  However, men of partners with postpartum depression are more likely to 
be depressed themselves (Goodman, 2004; Matthey et al., 2000; Post and 
Antenatal Depression Association [PANDA], 2013) and this is likely to present 
additional challenges to the family system.   
1.3.2 Paternal postpartum depression.  Depression in men is relatively 
common (Ramchandani et al., 2008).  In contrast, paternal postpartum depression 
is not well recognised, with the possibility of depression in new fathers receiving 
considerably less attention than depression in mothers (Edhborg, Matthiesen, 
Lundh, & Widström, 2005; Goodman, 2004).  Indeed, the experience of the father 
in general is sometimes treated as being of less importance than that of the mother 
(Halle et al., 2008).   
Rates of paternal postpartum depression are reported to be higher than those 
of depression in the general adult male population (Davé et al., 2010).  The 
prevalence of postpartum depression for men in Australia is estimated to be 
between 2.9% and 17.4% (Deloitte Access Economics, 2012).  However, 
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considerably more men may suffer with postpartum depression than is currently 
documented, as men may be less likely than women to acknowledge the condition 
or seek help.  Furthermore, many of the most distressed men may not be 
adequately represented in studies due to attrition or refusal, as participation in 
studies places demands upon the time and energy of men who are likely to be 
lacking in resources and motivation (Buist, Morse, & Durkin, 2003; Condon et al., 
2004).  Symptoms of postpartum depression in men can be similar to those seen in 
women, but may also include substance use, behavioural outbursts, overworking, 
and risk-taking behaviour (Condon et al., 2004).  Men experiencing postpartum 
depression have also reported feeling alone and isolated, experiencing intense 
anger and rage, and feeling like they are failing their children and/or partner 
(PANDA, 2013).   
Although hormonal changes may contribute to depressive symptoms in 
postpartum women, the same hormonal changes do not apply in same way for 
men (Bielawska-Batorowicz & Kossakowska-Petrycka, 2006).  However, 
research has found that father-child interaction causes reductions in testosterone 
for fathers (Gettler, McDade, Feranil, & Kuzawa, 2011).  In addition, higher 
testosterone levels have been negatively associated with romantic relationship 
satisfaction in both men and women (Edelstein, van Anders, Chopik, Goldey, & 
Wardecker, 2014).  Hormonal and physical changes associated with pregnancy 
and childbirth, and hormonal changes in men do not fully account for postpartum 
disorders and research has begun to consider psychosocial factors.  With both men 
and women equally exposed to psychosocial factors surrounding the time of 
childbirth, such factors are likely to contribute to postpartum depression in both 
parents (Leathers, Kelley, & Richman, 1997).   
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Several psychosocial factors have been proposed to contribute to the 
development of postpartum depression.  Common risk factors for both men and 
women include lack of social support, lack of sleep, difficulty adjusting to 
parenthood, unmet expectations of parenthood, stress, and changes in the couple’s 
relationship (PANDA, 2013).  Factors specific to men include role changes, 
reluctance to admit they are not coping in difficult situations due to traditional 
male attitudes, being excluded from the parenting role, and extra responsibilities 
such as financial burden (PANDA, 2013).   
For first time fathers, pregnancy, childbirth, and infant care are all likely to 
be unfamiliar situations and experiences (Bielawska-Batorowicz & Kossakowska-
Petrycka, 2006), potentially leading to apprehension and a degree of discomfort 
and difficulty.  The stress of coping with the demands of a new baby, as well as 
managing work commitments, other children, and possibly even supporting a 
depressed partner, are all likely to increase the risk for fathers becoming 
depressed (Davey, Dziurawiec, & O'Brien-Malone, 2006).  The new parental role, 
a shift in responsibilities at home, and fatigue from infant care may make the 
process of adjustment to parenthood difficult for men (Zelkowitz & Milet, 1997).  
Furthermore, as the mother's energy and attention is diverted away from their 
partner to the baby in the postpartum period, fathers may also experience a loss of 
emotional support from their partner during this time (Cronenwett & Kunst-
Wilson, 1981).  Indeed, in a study of 55 new parent couples, low levels of 
emotional support from the partner significantly predicted higher depressive 
symptomatology (Leathers et al., 1997). 
Parental age at the time of the infant’s birth has also been associated with 
risk for developing depressive symptoms postpartum (Davé et al., 2010), with 
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younger fathers presenting a higher risk for postpartum depression.  Younger 
fathers may be more likely to have had an unplanned pregnancy and may be less 
prepared emotionally, financially, and socially for the changes associated with 
parenthood than older parents (Davé et al., 2010).   
Financial difficulties also represent a risk factor for postpartum depression 
in males.  Financial pressure may contribute to the distress of fathers who feel 
responsible for providing for their child and partner.  A study by Bielawska-
Batorowicz and Kossakowska-Petrycka (2006) found that fathers with less 
financial resources had higher depression scores than fathers who were financially 
secure.   
While issues such as being a first time father, younger age at parenthood 
and financial difficulties may all contribute to the onset of depression in new 
fathers, the strongest predictor of postpartum depression in men is postpartum 
depression in their female partner (PANDA, 2013).  In a review of the literature, 
Goodman (2004) found that the incidence of paternal postpartum depression was 
between 24% and 50% among men whose partner was experiencing postpartum 
depression.  In their study of parental couples during the postpartum period, 
Matthey et al. (2000) found that fathers were significantly more likely to have 
higher scores on depression scales at six weeks and 12 months postpartum if their 
partners also had elevated scores on postpartum depression measures.  Moreover, 
couple morbidity for depression increased over time, being greatest at 12 months 
(Matthey et al., 2000).  With up to 22% of postpartum women experiencing 
postpartum depression, this represents a high proportion of fathers also at risk for 
postpartum depression.      
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Paternal postpartum depression has a large impact upon the Australian 
economy.  In 2012, paternal postpartum depression was estimated to result in a 
loss of productivity worth $106 million (Deloitte Access Economics, 2012).  
Paternal postpartum depression results in greater loss of productivity than 
maternal postpartum depression as men generally continue to work through the 
postpartum period whilst women tend to take maternity leave.  Currently in 
Australia, screening for postpartum depression only occurs routinely for women.  
Whilst research is sparse, there appears to be enough evidence to indicate 
screening of men for depressive symptoms during the time when their partner is 
pregnant or during the postpartum period may be beneficial (Sarkadi, 
Kristiansson, Oberklaid, & Bremberg, 2008).   
1.4 Mother-Child Relations 
1.4.1 Maternal depression, bonding and infant attachment.  Maternal 
depression is of interest to researchers due to the impact that it is likely to have on 
parenting behaviour.  Bowlby (1969/1982) stated that a mother with depression 
would be less responsive to her infant.  Given the internalising nature of this 
condition, individuals with depression tend to be preoccupied with their own 
thoughts and feelings and hence depressed mothers are less likely to be 
emotionally available to their infant (Murray et al., 2003).  A study by Maughan, 
Cicchetti, Toth and Rogosch (2007) found that depressed mothers engaged in less 
positive, and more insensitive and unpredictable interactions with their children.  
In addition, mothers with depression may be less likely to seek help for fear of 
being judged as inadequate mothers, not only by their peers but also by health 
professionals (Murray et al., 2003).  At the extreme, some mothers with 
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depression may fear their children will be removed from their care (Murray et al., 
2003).    
Depression affects the mother’s emotions and behaviour, which exposes the 
infant to the mother’s depressive emotional states and behaviours (Cicchetti, Toth, 
& Rogosch, 1999).  Exposure to insensitive, unavailable, or unpredictable care 
giving places infants at risk of developing insecure attachments and maladaptive 
internal working models (Bowlby, 1969/1982; Howe, 2011; Toth, Rogosch, 
Sturge-Apple, & Cicchetti, 2009).  Indeed, evidence is accumulating that maternal 
depression is a risk factor for the development of insecure infant attachment 
(Cicchetti et al., 1999; Edhborg, Lundh, Seimyr, & Widström, 2001; McMahon et 
al., 2006; Toth et al., 2009; Zauderer, 2008).  A meta-analysis on maternal 
depression and infant attachment by Martins and Gaffan (2000) found that 
depression reduces the likelihood of a secure infant attachment.  As maternal 
depression increases the risk of insecure infant attachment, maternal depression is 
also implicated in the risk of future psychopathology for children (Toth, Rogosch, 
Manly, & Cicchetti, 2006).  
Consistent with the literature on maternal depression and infant attachment, 
maternal depression also impacts negatively upon the emotional connection, or 
bond, a mother experiences with her infant.  Brockington et al. (2001) found that 
29% of mothers diagnosed with postpartum depression experienced impaired 
bonding with their infant.  A study of 80 postpartum women by Dubber, Reck, 
Muller, and Gawlik (2014) found that maternal depressive symptoms significantly 
contributed to poorer postpartum maternal-infant bonding.  A study of 663 
women at two to three months postpartum conducted by Edhborg, Nasreen, and 
Nahar-Kabir (2011) found that maternal postpartum depressive symptoms 
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significantly predicted poorer emotional bonding between mothers and their 
infants.  These studies expand upon previous research evidence demonstrating the 
negative effect of maternal depression upon the maternal-infant bond (see Reck et 
al., 2006; and Moehler, Brunner, Wiebel, Reck, & Resch, 2006).     
1.4.2 Maternal depression and child development.  Secure infant 
attachment may have a positive influence upon the psychosocial development of 
children.  Infants who are securely attached have a secure base from which to 
explore their environment, which may enable them to be exposed to more 
environmental stimulation, thereby increasing their opportunities for cognitive, 
social, and psychological development (Belsky, Garduque, & Hrncir, 1984).  In 
their study of outcomes for five year-olds, Suess, Grossman, and Sroufe (1992) 
found that children who were securely attached to their mother as infants were 
able to engage in concentrated play for periods twice as long as those with 
avoidant attachment to their mother, demonstrating the benefit of a secure 
attachment to children's cognitive development.   
Maternal depression increases the risk for insecure infant attachment, and 
therefore it may also increase the risk of less optimal psychosocial outcomes for 
children.  Evidence suggests maternal depression is a risk factor for negative 
psychological outcomes in children (Lyons-Ruth, Zoll, Connell, & Grunebaum, 
1986; Maughan et al., 2007).  A systematic review by Grace, Evindar and Stewart 
(2003) found evidence to suggest that boys appear to be at greater risk for poorer 
developmental outcomes when exposed to maternal postpartum depression than 
girls.  Furthermore, boys are also more likely than girls to develop insecure 
attachments (Grace et al., 2003).  This may be a mediating factor in this 
relationship.   
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 Insecure attachment has been found to be a factor in the development of 
externalising disorders in children (Greenberg, DeKlyen, Speltz, & Endriga, 
1994).  Externalising disorders are characterised by behaviours that are 
negativistic, defiant and hostile such as aggression, tantrums, and noncompliance 
to limit setting (Greenberg et al., 1994).  In the previous version of the Diagnostic 
and Statistical Manual of Mental Disorders, DSM-IV (APA, 2000), externalising 
disorders included Oppositional Defiant Disorder (ODD), Attention Deficit 
Hyperactivity Disorder (ADHD), and Conduct Disorder (CD).  With the 
exception of ADHD, the DSM-5 now describes these disorders as disruptive, 
impulse control disorders associated with problems in the self-control of emotions 
and behaviours (APA, 2013).  These disorders are more common in boys, and are 
believed to create a pathway to the development of psychological disorders in 
adolescence and adulthood (Greenberg et al., 1994).  It is likely that the higher 
incidence of insecure attachment among boys and the higher incidence of 
externalising disorders are closely related (Grace et al., 2003; Greenberg et al., 
1994). 
Research suggests that maternal depression has a detrimental impact upon 
psychosocial developmental outcomes for children, potentially via the influence 
maternal depression has upon infant attachment security.  Mothers who 
experience postpartum depression may experience difficulties developing an 
emotional bond to their infant, which may influence parenting behaviour thereby 
influencing the development of insecure infant attachment.  According to 
attachment theory, insecure infant attachment influences the development of 
maladaptive internal working models which are associated with emotion 
dysregulation, and the subsequent development of maladaptive behaviour. 
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1.5 Father-Child Relations   
1.5.1 Contemporary fatherhood.  Historically, antenatal care has focused 
exclusively on the mother (Buist et al., 2003).  Prior to 1955, fathers in Australia 
were not allowed inside labor and delivery rooms (Davey et al., 2006), excluding 
them from a potential bonding experience of being present and involved in the 
birth of their child.  Currently, expectant fathers are more involved in antenatal 
services than ever, attending antenatal classes, appointments and the birth (Buist 
et al., 2003).  Today it is commonplace that fathers attend the birth of their child 
(Condon, 2006; Halle et al., 2008) and subsequently become more involved in 
caregiving for their children (Ferketich & Mercer, 1995).  In a study of 267 
Australian fathers, Halle et al. (2008) found that fathers were highly involved in 
parenting of their infants, and that their parenting role was not viewed as being of 
lesser importance than parenting provided by the mother.  Economic and cultural 
changes associated with women’s increased involvement in paid employment and 
changes in family structures may partially account for this shift in gender roles 
(Ferketich & Mercer, 1995). 
The shift in gender roles has brought with it particular difficulties for 
fathers.  Both parents will experience significant adjustments to their lives once 
they become parents (Goodman, 2004), but contemporary fathers are also faced 
with dilemmas unique to their gender.  For example, new fathers are usually still 
expected to continue in the male provider role, but also expected to provide a high 
level of physical and emotional support to their partners (Halle et al., 2008).  
Participants in a qualitative study of Australian men completing a support group 
program for partners of women with postpartum depression (Davey et al., 2006) 
reported on the conflict and uncertainty they experienced in their male roles at 
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work and at home.  They described a sense of isolation due to the lack of available 
means to discuss family matters in their work and social lives (Davey et al., 
2006).   
Whilst men are more involved in perinatal activities than they were in 
previous generations, they do not have the access to supports such as the general 
practitioner (GP), maternal child health nurse (MCHN), or midwife in the same 
way as mothers do (PANDA, 2013).  A study of the experiences of first-time 
fathers conducted in the United Kingdom found that men were dissatisfied with 
antenatal classes, as they experienced a sense of alienation and felt patronised by 
both professionals and women simply because they were not female (Bradley, 
Boath, & Mackenzie, 2004).  The primacy of the mother-infant relationship is 
likely to be highlighted to men, which has the potential to be highly invalidating 
of their experience as the father.  Also, where emotional problems for women 
might be detected during antenatal appointments, adjustment difficulties for men 
are less likely to be identified because the father is not the focus.    
1.5.2 Paternal depression, bonding and infant attachment.  It has long 
been accepted that infants also form attachments to their fathers (Shaffer & 
Emerson, 1964).  However, the development of paternal-infant attachment is not 
well understood (Ferketich & Mercer, 1995).  Research into the father-infant 
relationship has been largely neglected, and research that has been conducted is 
methodologically weak (Condon, 2006; Condon et al., 2013).  However, there are 
a small number of studies examining the emotional bond between father and 
infant.  
Bowlby (1982) believed the father to be of secondary importance as an 
attachment figure compared to the mother.  Rather than being viewed as primary 
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attachment figures or being instrumental in caregiving, fathers have been 
described as play companions for their children (Bowlby, 1982; Grossman et al., 
2002).  However, in contemporary families, whilst mother-infant bonds may 
continue to be the predominant attachment dyad, this is unlikely to be the reality 
for all infants in all families (Grossman et al., 2002).  In some instances fathers 
can be the primary attachment figure for their infants (Grossman et al., 2008).  
Furthermore, whether the infant forms a primary attachment to their mother or 
their father, early attachment researchers found that infants form attachments to 
more than one familiar person in their first year (Ainsworth, 1967; Shaffer & 
Emerson, 1964).         
Development of paternal-infant attachment is likely to be influenced by 
characteristics of both the father and the infant (Ferketich & Mercer, 1995). 
Attendance at the birth and infant gender are two variables that have so far not 
been shown to influence the infant-father attachment (Ferketich & Mercer, 1995).  
However, individual differences in the quality of the infant-father relationship 
have been found to be associated with the sensitivity of response from the father 
(Cassidy & Shaver, 2008).  It is believed that the father's level of emotional 
connection to their infant will inform, to a degree, their attitude and parenting 
behaviours, including their sensitivity in responding to their infant (Goulet et al., 
1998; Kim et al., 2013).  There is evidence to suggest that the father's attitude 
towards parenthood is closely related to the nature of the infant-father relationship 
(Grossman et al., 2008).  Sensitivity of response, parenting behaviours, and 
attitude towards fatherhood are likely to be adversely affected by the presence of 
postpartum depression, as paternal postpartum depression has been shown to have 
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a negative influence upon emotional bonding between fathers and their infants 
(Buist et al., 2003; Edborg et al., 2005; Mercer & Ferketich, 1990).    
It may be expected that the impact of paternal depression upon infant 
attachment would be similar to the impact of maternal depression.  However, no 
empirical evidence exists to support this, as studies examining the influence of 
paternal postpartum depression upon infant-attachment security are lacking.  One 
possible explanation for this is the method of assessing infant attachment.  
Traditionally, infant attachment has been assessed via the Strange Situation 
Procedure (SSP).  However, in a study of the antecedents of secure and insecure 
infant-father attachment relationships using the SSP, Volling and Belsky (1992) 
found that the Strange Situation task may not be appropriate for the assessment of 
infant attachment to their fathers as it may assess constructs that do not apply to 
this relationship.  For example, maternal personality, marriage, and infant 
temperament have been found to distinguish between secure and insecure infants 
in mother-infant dyad research (Belsky & Isabella, 1988; Isabella & Belsky, 
1985).  In contrast, paternal personality characteristics, marriage, and infant 
temperament have not been found to distinguish between secure and insecure 
infants in father-infant dyads (Volling & Belsky, 1992).  Additionally, the 
reliability and validity of the Strange Situation for the assessment of the infant-
father attachment relationship has not been demonstrated (Volling & Belsky, 
1992).   
1.5.3 Paternal depression and child development.  Similar to the issue of 
infant-father attachment, research examining the role of fathers in children’s 
emotional development is uncommon (Hjelmstedt and Collins, 2008).  However, 
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the research that exists suggests that fathers play a crucial role in the healthy 
psychosocial development of their children.   
In a systematic review of 24 studies involving fathers and their children, 
Sarkadi et al. (2008) found evidence to support the positive effect of father 
involvement on developmental outcomes for children.  The review found 
evidence that fathers' engagement with their children, defined as direct contact 
including play, reading, outings and care-giving activities, has a positive effect on 
children's social, behavioural, psychological and cognitive outcomes.  In 
particular, father engagement appears to reduce behavioural problems in children, 
particularly boys (Sarkadi et al., 2008).  Suess et al. (1992) also found that five 
year-old children who were securely attached to their father as infants displayed 
significantly less negative affect during play at five years compared to those who 
were insecurely attached to their father as infants.    
It is understood that the mother's emotional state can have an influence on 
her ability to effectively parent.  The same applies for fathers (Halle et al., 2008).  
Factors influential in children's psychosocial development with respect to the 
impact of fathers are said to include accessibility of the father, his positive 
engagement with and supportiveness of the child, and his warmth and closeness 
(Grossman et al., 2002).  Depressive symptoms are likely to severely impact upon 
these factors and impair the ability of the father to undertake the tasks of 
parenting (Ramchandani et al., 2008).  A small amount of research has examined 
the influence of paternal postpartum depression on developmental outcomes for 
children.  The evidence suggests that paternal postpartum depression, like 
maternal postpartum depression, has a detrimental impact. 
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Ramchandani et al. (2008) studied the psychiatric outcomes of children of 
4,792 men who had completed measures of depression during the postpartum 
period.  Children of fathers who were depressed at eight weeks postpartum were 
twice as likely to have developed a psychiatric disorder at seven years of age as 
children of non-depressed fathers.  A significant association was found 
particularly for oppositional defiant and conduct disorders.  Moreover, the 
association between the increased risk for psychiatric disorders in children and 
paternal postpartum depression remained after maternal postpartum depression 
and fathers' education level were controlled for.  The first year of the child's life 
may represent a critical period that is particularly sensitive to the effects of 
parental depression (Ramchandani et al., 2008).  However, this study did not 
control for the effect of current paternal depression upon psychiatric 
symptomatology in the children.  Therefore, it may be that those children with 
increased risk of a psychiatric diagnosis had been exposed to paternal depression 
over a protracted period.   
Kane and Garber (2009) found a similar association for paternal depression 
and childhood psychiatric symptoms occurring concurrently.  Depressive 
symptoms in fathers when their child was in fifth grade were associated with 
externalising and internalising symptoms in the child, independent of the mother's 
current or prior depression history.  The independent effect of paternal postpartum 
depression was not accounted for in this study.  Furthermore, neither study 
examined the longitudinal effects of paternal depression on child development. 
1.6 Implications for Research  
Both mothers and fathers play an important role in the psychological 
development of their children (Grossman et al., 2008).  Given the increased risk 
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of psychopathology in children of depressed caregivers (Toth et al., 2006), a 
thorough and well-researched understanding of the mediating factors in the 
development of secure and insecure infant attachments is crucial.  While there 
have been studies on parental depression and the development of 
psychopathology in children, research on security of infant attachment as the 
mediating factor in this relationship is still in its infancy.  Furthermore, a number 
of studies have found maternal depression to increase the risk of insecure infant 
attachment; however, others have been unable to replicate these findings and no 
studies have examined this relationship in fathers.  There is a pressing need for 
further research in this area and for research examining the factors that potentially 
link parental depression with infant attachment, including the parental experience 
of bonding with their infant. 
An important complexity to research on the relationship between parental 
depression and infant attachment security is that depression is a heterogeneous 
diagnostic category.  Depression commonly refers to the experience of a major 
depressive episode, which requires five of a possible nine symptoms for 
diagnosis, several of which were described earlier (section 1.3) (see Appendix A 
for full diagnostic criteria).  Individuals who participate in research on depression 
will be heterogeneous with respect to their symptoms of depression, as a diagnosis 
can be given on the basis of many different combinations of depressive 
symptoms.  Furthermore, symptoms must be present for at least two weeks in 
order to receive a diagnosis, but individuals will vary greatly with respect to the 
chronicity and severity of symptoms they experience.  Furthermore, studies vary 
with respect to examining either the influence of depressive symptoms, or only 
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including participants with a formal diagnosis of major depressive disorder 
(Loxton, Byrne, Rich, & Byles, 2010).   
Associated parental variables are likely to inform the attachment 
relationship through their effect on the subjective experience of depression.  
Murray et al. (2003) stated that difficulties in interactions between the primary 
caregiver and the infant are harder to detect in low-risk samples.  Low-risk 
samples include parents of higher socioeconomic status and education level, and 
who have social and partner support.  These factors are protective against 
depressive symptoms and at the very least buffer the impact of depression on the 
parent-infant bond (Hipwell, Goossens, Melhuish, & Kumar, 2000; van 
Ijzendoorn, Schuengel, & Bakermans-Kranenburg, 1999).  While infant 
attachment difficulties may be more difficult to detect in low-risk samples, 
insecure infant attachments may be over represented in high-risk samples.  This 
has important clinical implications for intervention and prevention of depression.  
Whilst women in Australia are current routinely screened for depression 
during pregnancy and postpartum, men are excluded from such screening.  
Goodman's (2004) review found that the number of couples in which at least one 
member of the couple experienced postpartum depression was quite high, at 
between 32.6% and 47%.  Routine screening of women is a good preventative 
measure for the negative influence of postpartum depression upon infant 
development, but it is only detecting a portion of cases experiencing postpartum 
depression, as men are not included in routine screening.   
Additionally, the infant exists within a family system.  Although the 
mother-infant dyad is commonly the primary attachment unit, this relationship 
usually exists within a family system including the father, and possibly other 
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children (Barnes, 2006).  From a family system perspective, when one member of 
the family is distressed, particularly a parent, this places the entire family system 
under stress.  It is therefore reasonable to expect that the screening of men should 
also be standard (Goodman, 2004).  Unfortunately, male partners of women with 
postpartum depression have not received the attention that they require (Davey et 
al., 2006).      
Measures of both parents' emotional wellbeing, sources of support, and 
adjustment to family life could be of benefit to professionals working with 
expecting and new parents (Halle et al., 2008).  These measures could indicate 
where increased support could be of benefit and for whom in the parent 
relationship.  If antenatal screening can detect indicators of future parent-infant 
relationship difficulties in both men and women, interventions may be able to 
prevent this (Condon et al., 2013).  Early treatment could assist in a healthy 
transition to parenthood (Goodman, 2004), and, by association, a healthy start to 
life for the next generation. 
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CHAPTER TWO: SYSTEMATIC REVIEW 
 In order to determine the current state of research knowledge with respect 
to how parental mood may influence the relationship between parent and child, 
two independent systematic reviews were conducted.  The aim of the first review 
was to synthesise the literature findings for the relationship between maternal 
depression and insecure infant attachment.  Similarly, the second systematic 
review was conceptualised to be a thorough analysis of the relationship between 
paternal depression and insecure infant attachment.  While, the first review 
identified many articles concerning the relationship between maternal depression 
and infant attachment, no peer-reviewed studies were found examining the 
relationship between paternal depression and infant attachment security.  The aim 
of the second review was therefore revised to summarise the literature pertaining 
to the relationship between paternal depression and the paternal-infant bond. Both 
systematic reviews are presented below.  
2.1 MATERNAL DEPRESSION AND INFANT ATTACHMENT 
2.1.1 Method 
2.1.1.1 Criteria for considering studies for this review. 
Types of studies.  This review focused on research that has examined the 
relationship between maternal depression and infant attachment security.  
Longitudinal cohort studies were included.  Only peer reviewed studies published 
in English were included.  Dissertations/Theses were excluded. 
Criteria for participants.  Studies were included if: (a) the sample had 
women (of any age) who were pregnant at study commencement; or (b) the 
sample had women who were the mother and primary carer of a child under the 
age of two years; and (c) the sample had women who had experienced at least one 
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episode of major depression at any time before, during, or after the pregnancy.  
Studies that focused on secondary or co-morbid disorders, abuse and trauma, or 
attachment style of the mother were excluded.   
Criteria for outcome measures.  Studies were included if the outcome was a 
measure of infant attachment security to the mother, assessed at any time point 
from birth up to and including two years of age.  Studies that exhibited a lack of 
adequate assessment of infant attachment security were excluded.  Studies that 
focused primarily on physical or mental health outcomes for children and 
adolescents were excluded.   
2.1.1.2 Search methods for identification of studies. 
 Electronic searches.  Three electronic databases were subjected to systematic 
searches during the period of June 2012 to December 2014 using the search 
criteria described below: 
Configured for PsycINFO, the search terms were:  
1. Prenatal (AB) OR Preconception (AB) OR History (AB) OR Lifetime (AB) OR 
Postpartum (AB) OR Postnatal Period (SU); 2. Depression, emotion (SU) OR 
Major depression (SU) OR Dysthymic Disorder (SU) OR Postpartum depression 
(SU) OR Depress*(AB) OR Depress*N3 symptom (AB).  3. Attachment 
disorders (SU) OR Attachment behavior (SU) OR Attachment theory (SU) OR 
Parent-child bonding (AB) OR Parent-child relations (SU). 
Configured for MEDLINE, the search terms were: 
1. Prenatal Diagnosis (MM) OR Postpartum Period (MM) OR Preconception 
(AB) OR History (AB) OR Lifetime (AB); 2. Depression, Postpartum (MM) OR 
Depression (MM) OR Depressive Disorder, Major (MM) OR Depressive Disorder 
(MM) OR Dysthymic Disorder (MM) Or Depress* (AB) OR Depress* N3 
37 
 
 
symptom* (AB); 3. Reactive Attachment Disorder (MM) OR Parent-child 
relations (MM) OR Mother-child relations (MM) OR Attachment Disorders (AB) 
OR Attachment Behavior (AB) OR Attachment Theory (AB) OR Infant 
attachment (all fields). 
Configured for Scopus, the search terms were: 
1. Prenatal (AB) OR Preconception (AB) OR History (AB) OR Lifetime (AB) OR 
Postpartum (AB) OR Postnatal Period (AB); 2. Depression, emotion (AB) OR 
Major depression (AB) OR Dysthymic Disorder (AB) OR Postpartum depression 
(AB) OR Depress* (AB) OR Depress* N3 symptom* (AB); 3. Attachment 
Disorders (AB) OR Attachment Behavior (AB) OR Attachment theory (AB) OR 
Parent-child bonding (AB) OR Parent-child relations (AB) OR Infant attachment 
(AB). 
All databases were searched using the following search strategy: 
1. Subject terms for the time periods of occurrence of Depression 
2. Subject terms for Depression 
3. Subject terms for Infant Attachment  
4. Search results for all three independent searches combined 
The initial search results were restricted to peer-reviewed articles only, and 
excluded dissertations/theses.  Only English language articles were included for 
screening.  Duplicate articles were then removed and articles were screened for 
abstracts meeting inclusion and exclusion criteria.  Remaining articles were then 
screened in their full text version.  At this point, 13 articles met full inclusion 
criteria.     
Additional searches. The studies meeting final inclusion criteria were 
subjected to full text screening for key study citations.  Studies that were not 
38 
 
 
found by the current search, and were cited in five or more of the final articles 
were then manually retrieved from Ebscohost database and subjected to full text 
screening for relevance.  One of the five manually retrieved studies met inclusion 
criteria and was included in the studies to be summarised in this review.  A total 
of 14 studies met inclusion criteria.  The process of inclusion and exclusion, and 
the number of studies is illustrated in Figure 1.  
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Figure 1.  Flowchart of studies included and excluded from the analysis. 
Records retrieved through search 
strategy   
(n = 711) Phase 1:  Limits placed on retrieved records 
Excluded (n = 119) due to: 
 
(a) Dissertations/Theses 
(b) Non-English language articles 
(c) Non peer reviewed articles 
 
Phase 2: Removal of duplicate articles 
(n = 208) 
Phase 3: Abstract Screening (n = 384) 
Studies excluded (n = 328) due to irrelevance: 
(a) Other mental health or substance abuse  (n = 68) 
(b) Children’s mental health outcomes (n = 52) 
(c) Physical health (incl. breastfeeding) problems  
      (n = 48) 
(d) Abuse and trauma (n = 40) 
(e) Adult Attachment Style (n = 40) 
(f) Antecedents of depression (n = 25) 
(g) Adolescent related outcomes (n = 29) 
(h) Other (n = 26) 
Phase 4: Full-text screening   
(n = 56) 
Studies excluded (n = 43) due to: 
(a) Study did not contain a measure of infant 
attachment   security (n = 25) 
(b) Article was not a study (n = 13) 
(c) Irrelevant variables/did not meet inclusion 
criteria (n = 3) 
(d) Article could not be accessed without cost (n = 
2) 
 
Total number of studies summarised 
in this paper 
(n = 14) 
Phase 5: Screen final literature for 
popular articles not already located in 
current search 
(n =13) 
Articles found to be cited more than five times 
among the final literature (n = 5).  
Full text screening for relevance: 
 
Number of articles meeting inclusion criteria (n = 
1) 
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2.1.2 Results 
 
 A total of 14 longitudinal cohort studies were included.  Table 1 presents the 
population, design and retained sample characteristics for each study.   
 2.1.2.1 Study authors and year.  The earliest study included was published 
in 1991.  Publication dates for the remaining studies are distributed broadly over 
the past 21 years, with the most recent study published in 2012.  Authorship of the 
included studies also varies, with only one author being the principle author to 
three of the included studies.   
 2.1.2.2 Country.  Over half of the included studies were published in either 
the United States or the United Kingdom.  Four studies were published in the 
United States, and four studies were published in the United Kingdom.  Two 
studies were conducted in the Netherlands, both of which used data from a single, 
larger study named the Generation R study.  The remaining studies were 
conducted in Sweden, Canada, and Australia.  One study was conducted in South 
Africa.  This is the only included study conducted in a developing country.   
 2.1.2.3 Baseline.  Six of the fourteen studies recruited participants during the 
second or third trimester of pregnancy.  The remaining eight studies recruited 
participants postpartum.  Four studies recruited participants at six weeks 
postpartum.  The remaining studies recruited participants at two months 
postpartum, four months postpartum, six to eight months postpartum, and at 20 
months postpartum.  
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Table 1  
Summary of Reviewed Studies’ Population, Design, and Retained Sample Characteristics 
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Table 1. Cont. 
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Table 1. Cont. 
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Table 1 Cont. 
*PPD: Postpartum Depression; MDE: Major Depressive Episode 
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2.1.2.4 Representative.  None of the studies contained samples 
representative of the broader population.  The majority of the samples in the 
studies were samples of convenience from a single geographical location.  Four 
samples were recruited from postnatal wards at maternity hospitals.  Other 
sources included newspaper announcements, mental health referrals, specialised 
programs for mothers and infants, prenatal classes, and door knocking.   
2.1.2.5 Number of waves.  Seven of the 14 studies were two wave designs.  
For these studies, the timing of the second wave varied.  Four studies took their 
second wave follow-up at 18 months postpartum.  The remaining three studies’ 
second wave measurements were at 13 months, 14 months, and 36 months.  Five 
studies were three wave designs.  Each of the five studies differed in the timing of 
waves.  All took their second wave measurement during the first 12 months 
postpartum, and their third wave measurement occurred between 12 to 18 months 
postpartum.  The remaining two studies were four wave designs.  One study took 
a second wave measurement during gestation, and the remaining waves at two and 
four months postpartum.  The second study wave measurements were at four, 10, 
and 15 months. 
2.1.2.6 Participant characteristics.  Thirteen studies included mother-infant 
dyads.  One study included mother-toddler dyads.  Seven studies reported their 
participants to be mostly adult Caucasian mothers.  Only one study had adolescent 
mothers.  Ten studies reported their participants to be mostly married or 
cohabiting.  Five studies included only primiparous mothers, a term used to 
describe first-time mothers, whilst a further two studies’ participants were mostly 
primiparous.  Of the studies that reported on socioeconomic status of participants, 
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four studies included participants of middle to upper SES and one study included 
participants living in extreme poverty. 
 2.1.2.7 Retained sample size.  Retained sample sizes of the 14 studies 
varied from 10% to 90% of the original sample.  Sample sizes varied from 45 to 
627 participants.  Six studies had retained sample sizes of less than 100 
participants.  Six studies had retained sample sizes of between 100 and 200 
participants.  Two studies had a retained sample size of 627.  Eleven studies 
included a control group.  Three studies did not state whether there was a control 
group comparison, and the proportion of the sample classified as depressed was 
not reported.  Of the participants in the depressed subsamples, five studies 
included only one depression group, and four studies included depression groups 
based on timing of depression.  Timing of depression included history of 
depression only, postpartum depression only, or both a history of depression and 
postpartum depression.  One study included severity of depression by comparing 
inpatient and community depressed participants.   
 Table 2 presents the exposure and outcome measures, analytic methods, and 
major findings of each of the 14 included studies.  The studies included in the 
current review contain a number of exposure and outcome variables.  For the 
purpose of the current review, only the measures for the exposure and outcome 
variables of interest are reported in the relevant columns below.  The other 
variables of interest included in each study are reported in the covariates column.  
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Table 2.   
Summary of Exposure and Outcome Measures, Analytic Methods and Major findings 
*CES-D: Centre for Epidemiologic Studies Depression Scale (Radloff, 1977); SCID-III-R: Structured Clinical Interview for DSM-III-R (Spitzer, Williams, Gibbon, & First, 1992); DIS-III-R: 
The Diagnostic Interview Schedule (Robins et al., 1985); BDI: The Beck Depression Inventory (Beck, Ward, Mendelson, Mock, & Erbaugh, 1961); STAI: The State-Trait Anxiety Inventory 
(Spielberger, Goursuch, & Lashene, 1970); The Attachment Q-Set (Waters, 1995); The Strange Situation Procedure (Ainsworth, Blehar, Waters, & Wall, 1978).
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Table 2. Cont. 
EPDS: The Edinburgh Postnatal Depression Scale (Cox, Holden, & Sagovsky, 1987); The Parent-Child Early Relational Assessment (Clark, 1985); DIS: The Diagnostic Interview Schedule 
(Robins, Helzer, Croughan, & Ratcliff, 1981); SADS: The Schedule for Affective Disorders and Schizophrenia (Endicott & Spitzer, 1978). 
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Table 2. Cont. 
*CIDI: Composite International Diagnostic Interview (World Health Organization, 1997). 
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Table 2 Cont. 
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Table 2 Cont. 
*BSI: Brief Symptom Inventory (De Beurs, 2004).
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2.1.2.8 Exposure measure.  The exposure measure for all 14 included 
studies was maternal depression.  Measures of maternal depression varied across 
studies.  Eleven studies used more than one measure of maternal depression.  
Three studies used only one measure of depression.  Six studies used the 
Edinburgh Postnatal Depression Scale (EPDS) as a measure of depression, 
making it the most commonly used measure of depression of the 14 included 
studies.  Standardised psychiatric interviews were used in five studies, and the 
Beck Depression Inventory (BDI) and Composite International Diagnostic 
Interview (CIDI) were used in three studies.   
2.1.2.9 Outcome Measure.  The outcome measure for all 14 included 
studies was infant attachment classification.  Twelve of the 14 studies used the 
Strange Situation Procedure as the primary measure of infant attachment 
classification.  Two studies did not use the Strange Situation Procedure.  One 
study measured infant attachment classification using the Attachment Q-sets.  The 
other study used the Parent-Child Early Relational Assessment Scale, which 
included a separation/reunion intervention using infant attachment classifications 
akin to those of the Strange Situation Procedure.    
2.1.2.10 Covariates.  The included studies examined the relationship 
between maternal depression and infant attachment classification.  The studies 
also examined the relationship between these measures and other variables.  
Eleven studies examined the influence of sex of the child, making it the most 
common covariate included in the 14 studies.  Eight studies examined distress 
management and parenting stress, making this the second most common covariate 
included in the 14 studies.  Maternal emotional availability and sensitivity, 
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maternal age and education level, and marital status were also common 
covariates.   
2.1.2.11 Analytic methodology.  Half of the studies used Logistic 
Regression as the analytic methodology.  Two studies used ANOVA and two 
studies used ANCOVA.  The remaining studies used cluster analyses and 
discriminant function analysis.  One study did not report on the analytic 
methodology used, and the description provided of the results was insufficient to 
determine the exact analytic method used.   
2.1.2.12 Relevant findings.  Six of the 14 studies found no significant 
effect of maternal depression on infant attachment classification.  Seven of the 14 
studies found a significant effect of maternal depression on infant attachment 
classification.  One study did not report a p value, but reported that infants of 
depressed mothers were less likely to be securely attached to their mothers.  Of 
the studies that reported a significant effect of maternal depression on infant 
attachment classification, the findings included higher levels of insecure infant 
attachment in infants of mothers with depression.   
2.1.3 Discussion 
This first systematic review examines the relationship between maternal 
depression and infant attachment security.  While most of the studies reported a 
significant effect of maternal depression on infant attachment security, just under 
half of the studies reported a non-significant effect.  Of the significant findings, 
maternal depression was found to negatively impact infant attachment in the 
direction of increased numbers of insecurely attached infants, and reduced 
numbers of securely attached infants of depressed mothers.  These findings 
suggest that while there appears to be an increased risk of insecure attachment in 
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infants of depressed mothers, not all mothers with depression are adversely 
affected in their parenting behaviours and/or not all infants are adversely affected 
by exposure to a depressed caregiver.  However, there are a number of variations 
across the included studies that may account for the discrepancies observed.  
 Depression is a heterogeneous term used to describe the symptoms of a 
number of psychological disorders, which vary in terms of functional impact on 
the individual, severity and types of symptoms, onset, and duration.  The women 
examined in the current studies varied not only by diagnosis and onset of 
depression but were assessed for depression using different measures and at 
different developmental time points.  Studies often used more than one measure of 
depression, supposedly for the purpose of discriminant validity.  Although it is 
unlikely, measurement error due to differing levels of sensitivity and specificity of 
measures may account for variations in results due to false positive or false 
negative assessments of depression.  At the very least, the included studies cannot 
be compared due to differences in depression presentation. 
 Variation in the timing of measurement of infant attachment security is also 
problematic.  In their meta-analysis of the effects of maternal depression on infant 
attachment, Martins and Gaffan (2000) suggested that assessment of infants at 12 
months of age is too soon to gain an accurate assessment of infant attachment 
classifications.  Contrary to the opinion of Bowbly (1969/1982, 1980), it is 
suggested that attachment behaviours are still highly unstable at this age.  A study 
by Belsky, Campbell, Cohn and Moore (1996) found that infant attachment 
classifications assessed at 12 months were not predictive of infant attachment 
classification at eighteen months.  Assessments conducted at 18 months were 
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more predictive of future outcomes.  These findings have interesting ramifications 
for the results of the current review. 
 Eight of the current studies yielded support for the current hypothesis.  
Interestingly, six of the eight were from a pool of eight studies measuring infant 
attachment classification at fifteen months or later.  The remaining two studies 
yielding significant results were from studies measuring infant attachment 
security at 12 months.  The two studies were from a pool of six studies measuring 
infant attachment classification at 14 months or earlier.  This finding suggests that 
studies measuring infant attachment classification prior to 14 months are less 
likely to find support for the current hypothesis, and may indeed yield unreliable 
results.  A majority of the included studies yielding non-significant results were 
from the pool of six studies measuring infant attachment classification at fourteen 
months or earlier.  Most of the included studies measuring infant attachment 
classification at fifteen months or later yielded significant results, and may 
therefore be more reliable.   
 Limitations for the findings of the current review stem from sample 
characteristics, the generalisation of the findings to broader populations, and 
covariates included in the analyses.  The study samples included mostly 
Caucasian, adult mothers who were married or cohabiting from a single 
geographical area of a western, developed country.  Many studies failed to report 
on the socio-economic status of the sample participants, and when this was 
reported the individual samples were generally homogenous for socio-economic 
status.  Whilst this aids in specificity of findings and reduces confounding 
variables, the results of the studies are extremely limited and are not 
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representative of the diversity of communities nationally or internationally.  More 
research in low and middle income countries is required.     
 The results may not be generalised to communities outside of which the 
samples were recruited, nor are the results applicable to infants and mothers of 
other ethnicities or socio-economic circumstances, father-infant dyads, surrogates, 
grandparent-infant dyads, step-parent-infant dyads or developing countries.  Most 
of the included studies controlled for important covariates such as maternal age, 
education level, sex of the child, level of distress and marital status.  However, the 
studies are generally not comparable on the number and type of covariates 
considered in their analysis.  Importantly, the majority of the studies failed to 
recognise how common co-morbid mental health conditions are in individuals 
with depression (Wan & Green, 2009).  This is a major limitation for the included 
studies given the impact co-morbid mental health conditions may be having on 
infant attachment classification independent of depression.    
 The prospective design of the studies minimises bias that might otherwise 
occur in a cross-sectional design.  The studies allowed for the observation of a 
temporal association between history of depression and future infant attachment 
classification.  The measures of depression were taken at earlier time points, while 
the measures of infant attachment classification were taken at later time points.  
This design minimises recall bias by taking measures of current depression.  
However, some of the studies measured history of depression through the 
participants’ recall of past episodes of depression, which places the design at risk 
of recall bias given the inaccuracy of recall of events when in negative mood 
states (Gotlib, 1983).  This has important implications for future studies 
measuring history of depression in mothers with infants. 
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 As previously mentioned, the infant attachment research literature is 
dominated by studies examining the mother-infant relationship.  The findings of 
such studies cannot be generalised to infants and their fathers.  Infants do form 
attachments to their fathers (Shaffer & Emerson, 1964), but the development of 
paternal-infant attachment is not well understood, as fathers have been largely 
neglected in infant attachment research to date.     
2.2 PATERNAL DEPRESSION AND INFANT ATTACHMENT 
2.2.1 Method 
 2.2.1.1 Criteria for considering studies for this review 
 Types of studies.  This review focused on research that examined the 
relationship between paternal depression and either infant attachment security or 
paternal-infant bonding.  Only peer reviewed studies published in English were 
included.  Dissertations/Theses were excluded. 
 Criteria for participants.  Studies were included if: (a) the sample consisted 
of men (of any age) whose partners were pregnant at study commencement; or (b) 
the sample included men who were the father of a child under the age of two 
years; and (c) the sample was assessed for the presence of depressive symptoms at 
any time before, during, or after the pregnancy.  Studies that focused on 
secondary or co-morbid disorders, or abuse and trauma were excluded.   
 Criteria for outcome measures.  Studies were included if the outcome was a 
measure of infant attachment security or parent-infant bonding, assessed at any 
time point from birth up to and including two years of age.  Studies that focused 
primarily on physical or mental health outcomes of children and adolescents were 
excluded.   
2.2.1.2 Search methods for identification of studies 
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Electronic searches.  Three electronic databases were subjected to 
systematic searches during the period of June 2012 to December 2014 using the 
search criteria described below: 
Configured for PsycINFO, the search terms were:  
1. Prenatal (AB) OR Preconception (AB) OR History (AB) OR Lifetime (AB) OR 
Postpartum (AB) OR Postnatal Period (SU); 2. Depression, emotion (SU) OR 
Major depression (SU) OR Dysthymic Disorder (SU) OR Postpartum depression 
(SU) OR Depress*(AB) OR Depress*N3 symptom (AB); 3. Attachment disorders 
(SU) OR Attachment behavior (SU) OR Attachment theory (SU) OR Parent-child 
bonding (AB) OR Parent-child relations (SU); 4. Father Child Relations (SU) OR 
Father* (AB) OR Fathers (AB) OR Paternal.   
Configured for MEDLINE, the search terms were: 
1. Prenatal Diagnosis (MM) OR Postpartum Period (MM) OR Preconception 
(AB) OR History (AB) OR Lifetime (AB); 2. Depression, Postpartum (MM) OR 
Depression (MM) OR Depressive Disorder, Major (MM) OR Depressive Disorder 
(MM) OR Dysthymic Disorder (MM) OR Depress* (AB) OR Depress* N3 
symptom* (AB); 3. Reactive Attachment Disorder (MM) OR Parent-child 
relations (MM) OR Attachment Disorders (AB) OR Attachment Behavior (AB) 
OR Attachment Theory (AB) OR Infant attachment (all fields); 4. Father* (AB) 
OR Fathers (AB) OR Father-Child Relations (MM) OR Paternal Behavior (MM). 
Configured for Scopus, the search terms were: 
1. Prenatal (AB) OR Preconception (AB) OR History (AB) OR Lifetime (AB) OR 
Postpartum (AB) OR Postnatal Period (AB); 2.  Depression, emotion (AB) OR 
Major depression (AB) OR Dysthymic Disorder (AB) OR Postpartum depression 
(AB) OR Depress* (AB) OR Depress* N3 symptom* (AB); 3. Attachment 
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Disorders (AB) OR Attachment Behavior (AB) OR Attachment theory (AB) OR 
Parent-child bonding (AB) OR Parent-child relations (AB) OR Infant attachment 
(AB); 4. Father* (AB) OR Paternal (AB) OR Father-child bonding (AB) OR 
Father-child relations (AB). 
All databases were searched using the following search strategy: 
1. Subject terms for the time periods of occurrence of Depression 
2. Subject terms for Depression 
3. Subject terms for Attachment and Bonding  
4. Subject terms for Father 
5. Search results for all four independent searches combined 
The initial search results were restricted to peer-reviewed articles only, and 
excluded dissertations/theses.  Only English language articles were included for 
screening.  Duplicate articles were then removed and articles were screened for 
abstracts meeting inclusion and exclusion criteria.  Remaining articles were then 
screened in their full text version.  At this point, only three articles met full 
inclusion criteria.     
Additional searches.  The general literature on paternal perinatal mental 
health and the studies meeting final inclusion criteria were subjected to full text 
screening for key study citations.  Studies that were not found by the current 
search, and were cited as potentially relevant studies in the general literature were 
retrieved from Ebscohost database and subjected to full text screening for 
relevance.  Three of the eight manually retrieved studies met inclusion criteria and 
were included as studies to be summarised in this review.  A total of six studies 
met inclusion criteria.  The process of inclusion and exclusion, and the number of 
studies is illustrated in Figure 2.  
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Figure 2.  Flowchart of studies included and excluded from the analysis. 
 
Records retrieved through search 
strategy   
(n = 61) Phase 1:  Limits placed on retrieved records 
Excluded (n = 18) due to: 
 
(a) Dissertations/Theses 
(b) Non-English language articles 
(c) Non peer reviewed articles 
Phase 2: Removal of duplicate articles 
(n = 12) 
Phase 3:  Abstract Screening (n = 31) 
Studies excluded (n = 23) due to irrelevance: 
(a) Maternal (n = 5) 
(b) Fetal attachment (n = 8) 
(c) Children and adolescent mental health 
outcomes (n = 5) 
(d) Abuse and trauma (n = 3) 
(e) Other (n = 2) 
Phase 4: Full-text screening   
(n = 8) 
Studies excluded (n = 5) due to: 
(a) Study did not contain a measure of 
depression and infant attachment or parent-
infant bond (n = 5) 
Total number of studies summarised 
in this paper 
(n = 6) 
Phase 5: Screen general paternal 
perinatal mental health literature for 
popular articles not already located in 
current search 
Articles found (n = 8).  Full text screening for 
relevance: 
 
Number of articles meeting inclusion criteria 
(n = 3) 
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2.2.2 Results 
 A total of six studies were included.  Table 3 presents the population, design 
and retained sample characteristics for each study.   
 2.2.2.1 Study authors and year.  The earliest study included was published 
in 1990.  Publication dates for the remaining studies are distributed broadly over 
the past 25 years, with the most recent study published in 2013.  Authorship of the 
included studies also varies; however, two studies share the same authorship. 
 2.2.2.2 Country.  One study did not include details about the location of the 
research, however given this study shared authorship with another study where 
the location of the research was reported to be the United States, it is likely this 
study was conducted in the United States also.  The remaining studies were 
conducted in Sweden and Australia.   
 2.2.2.3 Baseline.  Five of the six studies recruited participants during the 
second or third trimester of pregnancy.  The majority of these studies recruited 
participants between 23 and 34 weeks gestation.  One study recruited after birth at 
one week postpartum.   
 2.2.2.4 Representative.  One of the studies contained a sample reported to be 
representative of the broader population (The Australian First-Time Fathers 
Study).  The remainder of the studies included samples of convenience from a 
single geographical location.  Half of the studies contained general, non-specific 
samples of fathers.  The remaining studies examined IVF fathers, 
inexperienced/experienced fathers, and partners of low-risk/high-risk women.  
Recruitment typically occurred through a major metropolitan hospital, or obstetric 
services, and fathers were most often recruited via identification of the mother.    
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Table 3 
Summary of Reviewed Studies’ Population, Design, and Retained Sample Characteristics 
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Table 3 Cont. 
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2.2.2.5 Number of waves.  All six studies had at least two waves of 
measurement, spanning from gestation to 12 months postpartum.  Only one study 
featured the minimum two waves.  One study had three waves, and three studies 
had four waves.  The remaining study had five waves.  Studies varied in their 
timing of waves.  The gestational waves included 13 weeks, 23 weeks, 24 weeks, 
26 weeks, and 36 weeks.  The postpartum waves included birth, one week, one 
month, two months, four months, six months, eight months, and 12 months.  
2.2.2.6 Participant characteristics.  All six studies included fathers and their 
infants.  All studies reported their participants to be mostly Caucasian, and of a 
similar mean age, between late 20s to early 30s.  Between 75 to 100 percent of 
participants were married or cohabiting.  Three studies had a combination of 
primiparous and multiparous fathers, two studies included primiparous fathers 
only, and the remaining study did not report such information.  One sample 
compared experienced fathers to inexperienced (first time) fathers.  Another 
sample compared fathers of IVF conceived infants to fathers of naturally 
conceived infants.  One other sample compared partners of women who had been 
hospitalised due to an obstetrical risk during pregnancy to partners of low-risk 
women.      
2.2.2.7 Retained sample size.  Retained sample sizes of the six studies 
varied.  Of the studies that reported on study attrition, the retained sample size 
ranged from 25 to 96 percent of the original sample.  Sample sizes varied from 94 
to 294 participants.  Only one study had a retained sample size of less than 100 
participants (n = 89).  One study included a control group, while two studies 
included a comparison group.  The proportion of the sample classified as 
depressed was reported in half of the studies.  Of the studies that reported on the 
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proportion of the sample meeting the threshold for depressive symptoms, all 
reported a small proportion of the sample meeting criteria for depressive 
symptoms (between <1% and 12%).  Timing of depression tended to focus on 
current symptoms of depression only (within the previous seven days), with only 
one study assessing for history of depression.  Severity of depression, and 
chronicity of depression were not included in any of the studies. 
 Table 4 presents the exposure and outcome measures, analytic methods, and 
major findings of each of the six included studies.  The studies included in the 
current review contain a number of exposure and outcome variables.  For the 
purpose of the current review, only the measures for the exposure and outcome 
variables of interest are reported in the relevant columns below.  The other 
variables of interest included in each study are reported in the covariates column.  
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Table 4 
Summary of Exposure and Outcome measures, Analytic methods and Major findings 
*CES-D: Centre for Epidemiologic Studies Depression Scale (Radloff, 1977); BDI: The Beck Depression Inventory (Beck, Ward, Mendelson, Mock & Erbaugh, 1961); EPDS: The 
Edinburgh Postnatal Depression Scale (Cox, Holden & Sagovsky, 1987); FAB: How I Feel About My Baby Now (Leifer, 1977); PPAQ: Paternal Postnatal Attachment Questionnaire 
(Condon & Corkindale, 1998). 
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Table 4 Cont. 
*MAI: Maternal Attachment Inventory (Muller, 1994); PPAS: Paternal Postnatal Attachment Scale (Condon, Corkindale, & Boyce, 2008)
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Table 4 Cont. 
 
*PBQ: Postpartum Bonding Questionnaire (Brockington et al., 2001)
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2.2.2.8 Exposure Measure.  The exposure measure for all six included 
studies was paternal depression.  Two measures of paternal depression were used 
in the studies.  Four studies used the EPDS as a measure of depression, making it 
the most commonly used measure of depression in the six included studies.  The 
Centre for Epidemiologic Studies Depression Scale (CES-D) was used in the 
remaining two studies.   
2.2.2.9 Outcome Measure.  The outcome measure for all six included 
studies was related to paternal-infant attachment/bonding.  Four different 
measures of paternal-infant bonding were used.  The How I Feel About My Baby 
Now (FAB) scale was used in two studies, and the Paternal Postnatal Attachment 
Questionnaire (PPAQ) / Paternal Postnatal Attachment Scale (PPAS) was used in 
two studies.  The remaining studies used either the Maternal Attachment 
Inventory (MAI) of the Postpartum Bonding Questionnaire (PBQ).  No studies 
were found using the Strange Situation Procedure as the primary measure of 
infant attachment, making it impossible to directly compare and contrast the two 
systematic reviews on maternal depression and paternal depression.   
2.2.2.10 Covariates.  The included studies examined the relationship 
between paternal depression and paternal-infant bonding.  The studies also 
considered the relationship between these measures and other variables.  The most 
common covariates examined in the six studies included fetal attachment, paternal 
anxiety, and qualities of the partner relationship such as satisfaction, cohesion, 
adjustment, care, and control (three studies).  Fetal attachment refers to the 
parent's self-reported emotional bond with their unborn infant (Hjelmstedt, 
Widström, & Collins, 2007).  Other common covariates included perceived 
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parental competence, self-esteem, stress, gender role stress, social support, and 
infant characteristics such as temperament (two studies).     
2.2.2.11 Analytic methodology.  Multiple Regression was the most 
common analytic methodology employed in the reviewed studies.  Three studies 
used discriminant function analysis, MANOVA, and Structural Equation 
Modelling.   
2.2.2.12 Relevant findings.  Four of the six studies found a significant 
effect for paternal depression on paternal-infant bonding.  Paternal depression was 
reported to account for between seven and 22 percent of the variance in paternal-
infant bonding.  Two of the six studies found no significant effect of paternal 
depression on paternal-infant bonding using regression modelling.  Surprisingly, 
one of these studies did find a significant negative correlation of moderate 
strength between paternal depression and paternal-infant bonding, suggestive of 
the negative impact of depression upon the paternal-infant bond.  Of the studies 
including fetal attachment as a covariate (three studies), all found paternal-fetal 
attachment to be a major predictor of paternal-infant bonding.    
2.2.3 Discussion 
 The initial aim was to locate studies examining the relationship between 
paternal depression and infant attachment security with respect to their fathers.  It 
was anticipated that there would be considerably fewer studies examining the 
infant-father relationship than were found for the infant-mother relationship, and 
this certainly was case.  In fact, no studies were found examining the relationship 
between paternal depression and infant attachment security, highlighting the 
extreme focus on the maternal-infant relationship within the research literature, to 
the point where the role of the father is virtually ignored.  For this reason, the 
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inclusion criteria for studies in this review was broadened to include any studies 
examining paternal depression and any self-report measure of infant attachment or 
parent-infant attachment/bonding.       
    While most studies reported a significant effect of depression in fathers on 
paternal-infant attachment, there were two studies that reported a non-significant 
effect.  Of the significant findings, paternal depression was found to negatively 
impact paternal-infant attachment, whereby fathers were more poorly bonded to 
their infants if they scored higher on measures of depression.   These findings 
suggest an increased risk of poor bonding of fathers with their infants if the 
fathers are experiencing depressive symptoms at the time, or have a history of 
depression.  However, given these findings are drawn from a very small number 
of studies, and findings were not consistent across all studies, it is difficult to 
draw firm conclusions regarding the likelihood that paternal depression adversely 
affects fathers in their bonding with their infants.   
 The men examined in the current studies were assessed for depression using 
one of two measures (CES-D and EPDS) administered at different time points.  
Moreover, for the studies using the EPDS, different cut-off scores were used to 
discriminate between depressed participants and non-depressed participants.  In 
the studies reporting the proportion of the sample meeting criteria for depression, 
the number of participants scoring above the depression cut-off was generally 
very low.  Although unlikely, measurement error due to differing levels of 
sensitivity and specificity of measures, based on different cut-off scores, may 
account for variations in results due to false positive or false negative assessments 
of depression.  Ultimately the included studies cannot be compared due to 
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differences in depression measurement, and because several of the studies did not 
report on the proportion of the sample meeting criteria for depression.   
 Variation in the timing of paternal-infant bonding is also problematic.  All of 
the studies examined paternal-infant bonding at or before 12 months postpartum, 
with some studies examining this relationship as early as one month.  As 
mentioned previously, Martins and Gaffan (2000) suggested that assessment of 
infants at 12 months of age is too soon to gain an accurate assessment of infant 
attachment classifications, as attachment behaviours are still highly unstable at 
this age.  If this is the case for infants, it is plausible that paternal representations 
of the attachment bond are also likely to be somewhat unstable during the first 12 
months.  As assessments of infant attachment conducted at 18 months have been 
found to be more predictive of future outcomes than those conducted at 12 months 
(Belsky et al., 1996), it could also be argued that assessment of paternal-infant 
bonding after the infant reaches 18 months of age may be a more optimal time for 
measurement.  The included studies gave no rationale for conducting the 
assessment at or before 12 months postpartum but including a smaller delay 
between waves of assessment to reduce attrition is likely to be a factor.   
 Four of the six studies yielded support for the current hypothesis that paternal 
depression would be associated with poorer paternal-infant bonding.  
Interestingly, these studies had a large variation in timing of assessment of 
paternal-infant bonding, from one month to eight months postpartum.  However, 
the study with both the longest delay between waves (measuring paternal-infant 
bonding at 12 months) and the largest sample size, did not support the current 
hypothesis.  Based on the current review, it is not known whether the timing of 
measurement of the paternal-infant bond is important, or whether the paternal-
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infant bond measured after 12 months is affected by paternal depression in the 
same manner as infant attachment measured after 12 months appears to be 
influenced by maternal depression.         
 A common finding among the studies was that fetal attachment predicts 
paternal-infant bonding.  This suggests that the attachment and bonding process 
for fathers commences before birth (Ferketich & Mercer, 1995).  Another relevant 
finding of the systematic review concerned factors that related to paternal 
depression.  For example, Buist et al. (2003) found that men who were 
experiencing depressive symptoms were younger, more likely to be in part-time 
employment, and had been in a relationship with the mother of the infant for less 
than two years compared to those without depression symptoms.  Unplanned 
pregnancy was also found to be associated with paternal depressive symptoms, 
both during gestation and postpartum.  This suggests that psychological, financial, 
social, and emotional readiness and expectancy for pregnancy, as well as choice, 
may have important implications for the psychological wellbeing of expectant 
fathers.  The challenge lies in detecting psychological and emotional distress in 
expectant fathers, as so much of the attention to antenatal screening and 
appointments is given to the pregnant woman (Buist et al., 2003).   
 Limitations for the findings of the current review stem from the measurement 
of paternal-infant attachment, sample characteristics, the generalisation of the 
findings to broader populations, and covariates included in the analyses.  While 
all of the studies used a self-report measure of paternal-infant attachment, the 
measures differed, as did the timing of measurement.  The FAB scale, used in two 
studies, and the MAI, used in one study have not been well validated for use with 
men in the postpartum period.  The PBQ, upon visual inspection, appears to have 
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good face validity for use with men in the postpartum period, but no validation 
studies of this measure with postpartum men could be found.  The PPAS was 
specifically designed for the measurement of paternal-infant attachment, and has 
been validated for use in this population.  The PPAQ, used in one study, was the 
early version of what is now the PPAS.  Importantly, with the exception of the 
PPAS, all of the self-report measures were originally designed and validated for 
use with postpartum women.  At least one study included in the current review 
modified the measure to be better suited to postpartum men, but it is not known 
how this may have affected the validity of the measure.     
 The samples included in the current systematic review contained mostly 
Caucasian adult men who were married or cohabiting, and living in a single 
geographical area.  The samples were drawn from three western, developed 
countries.  Many of the studies reported on the employment status of the 
participants, but did not specifically report their socio-economic status.  Whilst 
this aids in specificity of findings and reduces confounding variables, the results 
of the studies are extremely limited, and do not represent the diversity of 
communities nationally or internationally.  More research in low and middle 
income countries is required.  Furthermore, variation in measures and timing of 
measurement also made it difficult to compare the study findings.   
 Half of the six studies reviewed did not report on the proportion of the sample 
meeting criteria for depression, and those that did reported a very small number of 
participants meeting criteria for depression.  Only one study examined the effect 
of history of depression upon the paternal-infant bond.  All other studies 
examined the presence of depression at the time of the measurement of paternal-
infant bonding only, limiting conclusions that can be made regarding the 
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causative direction of the relationship.  The one study that did examine men with 
a history of depression found a significant effect for this upon the paternal-infant 
bond.  Three studies examined the influence of anxiety upon the paternal-infant 
bond, however all of the studies failed to recognise and comment on how 
common co-morbid mental health conditions are in individuals with depression 
(Wan & Green, 2009). 
 Despite the review including one study reported to contain a representative 
sample, the results of the current review are limited in their generalisability.  The 
findings are not applicable to fathers of diverse ethnicity, and it is not known what 
impact socio-economic status may have upon the paternal-infant bond.  The 
results also fail to provide information with respect to non-biological fathers, 
grandparent-infant bonding, or fathers in developing countries.  Most of the 
studies controlled for important covariates such as paternal age and marital status, 
but unlike the studies of infant-mother attachment the sex of the child was not 
included in any of the studies in this review.  Moreover, given that the six studies 
covered in the second systematic review focused on measures of paternal-infant 
bonding rather than traditional infant attachment measures, it is not possible to 
draw inferences about the similarities and differences between the parental-infant 
relationship and the impact of either maternal or paternal depression.  
2.3 FUTURE DIRECTIONS 
 To date, research on infant-attachment tends to have focussed exclusively 
upon the mother-infant relationship.  To examine the infant's attachment to their 
mother, behavioural methods of assessment including the Strange Situation 
Procedure have been employed.  The first of the two current reviews examined 
studies employing behavioural measures of the infant's attachment to their mother 
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only.  Studies employing measures of the mother's emotional bond to the infant 
were excluded, as this was not considered a measure of attachment as it has 
traditionally been assessed.  In addition, were these studies to be included in the 
review, the quantity would have been too numerous to summarise effectively for 
the current purpose.    
 The infant-father relationship has received much less attention in the 
attachment research literature.  To the author's knowledge, there are no studies 
that have examined paternal depression and the infant-father relationship 
employing traditional behavioural measures of infant attachment.  This 
necessitated a diversion away from the attachment literature to include studies 
examining more broadly the relationship between fathers and infants.  The 
inclusion criteria for the second review were extended to include studies 
examining paternal depression, and any measure of the relationship between the 
father and their infant.   
 A small number of studies were found that have examined paternal 
depression and the father's self-reported emotional bond to the infant.  In contrast 
to the review of studies on infant-mother attachment, the terminology for the 
second review necessitated a change from infant attachment, to parent-infant 
bonding given the measures employed in the studies were self-reports of 
attachment.  Whilst these concepts are different, infant attachment and parent-
infant bonding are closely related.  Indeed, it has been argued that the nature of 
the emotional connection the parent has to their infant is what develops and 
informs the infant's attachment behaviour, as observed in the Strange Situation 
Procedure (Condon & Corkindale, 1998).  Furthermore, a self-report by the parent 
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is often considered complimentary to the Strange Situation Procedure in assessing 
attachment.   
 Self-report measures of the parent's emotional bond to their infant are 
advantageous for several reasons.  Using a behavioural measure of infant 
attachment such as the Strange Situation Procedure means that the connection 
between the parent and infant can only be inferred by the infant's behaviour.  
Also, the Strange Situation Procedure was designed to be conducted with the 
infant and their primary caregiver, typically their mother (Ainsworth & Wittig, 
1969).  In contrast, the Strange Situation Procedure may not be the most 
appropriate means of assessing the nature of the attachment between an infant and 
their father.  If future studies focusing on mothers and fathers are to be 
comparable in terms of design and measures included it may be that the Strange 
Situation Procedure is not the optimal measure of attachment or bonding to 
include.  Self-report measures also offer the benefit of being a more time and cost-
effective measure of the emotional connection occurring between the parent and 
the infant, which is of benefit for engaging and retaining parents in research 
studies, especially if assessments are conducted longitudinally. 
 However, there are potential confounders of a self-report of emotional 
bonding, including social desirability for the parents who may want to create a 
good impression, the subjective nature of the parent’s experience, and the 
influence of recent improvements, changes, or deterioration.  A self-report of this 
type does not directly assess the impact of the parent’s subjective experience of 
the emotional bond with their child upon the child themselves.     
 The findings of the systematic literature reviews presented here are mixed.  
Considerable heterogeneity was noted across studies with regard to depressive 
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symptomatology, measures of depression, timing of measurements, measures of 
attachment and bonding, study design, and various sample characteristics.  
Nevertheless, the evidence suggests maternal depression increases the risk of 
insecure infant attachment, but research fails to consistently replicate this 
association.  The findings were similar for fathers even though studies examining 
paternal depression focused on measures of paternal bonding as compared to the 
studies concerning maternal depression, which used outcome measures of infant 
attachment.  Paternal depression appears to result in poorer paternal-infant 
bonding, however the research is sparse, methodologically diverse, and has not 
been replicated consistently.  Given the risk of future psychopathology in 
offspring of depressed parents, and the suggestion that insecure infant attachment 
mediates this relationship, more research is needed.  As the factors involved in 
both the mother-infant, and father-infant bonding processes are extremely 
complex and interrelated, larger, more sophisticated, life course studies are 
required. 
One example of an extensive, longitudinal life course resource is the 
Australian Temperament Project (ATP).  The ATP provides a unique opportunity 
to examine the developmental antecedents to mental illnesses including 
depression, and the impact this has on the next generation.  The ATP commenced 
in 1983 and currently has data from 15 waves of measurement on a variety of 
developmental life course events since the birth of the participants, including 
measures of depression.  The participants in this study are currently at an age 
consistent with the peak fertility rate (McNally, Hilder, & Sullivan, 2011).  Hence 
it is now possible to conduct a preliminary examination of the relationship 
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between parental depression and parent-infant bonding prospectively, in a sample 
larger than most previous studies.   
The longitudinal prospective design of the ATP provides information about 
the prevalence of depression in the sample, the onset of depression, and the 
chronicity of depression.  This information has been collected during the waves of 
measurement and is not reliant on the retrospective recall of participants, therefore 
reducing the level of bias in the data.  More specifically, the continuation of the 
research in the ATP to include evaluation of factors relating to the next generation 
means that the emotional bonding between the participants and their infants is 
also being assessed.  This information will allow for the evaluation of the 
interaction between maternal and paternal depression and the nature and direction 
of the parent-infant bond.  While previous studies have included measures of 
depression from earlier time points than postpartum, they have not been measured 
prospectively prior to conception.  Furthermore, the impact of depression in 
adolescence on parent-infant bonding has not been examined.   
Development of specific research hypotheses stemmed from the 
identification of specific gaps in the literature highlighted by the systematic 
literature reviews.  The current empirical studies have been designed to address 
three key research questions: (1) Does depression occurring during the 
preconception years of adolescence and adulthood have an impact upon the nature 
of the parent-infant bond? (2) Is the influence of postpartum depression upon the 
parent-infant bond stronger than depression occurring at earlier developmental 
time points not as proximal to the birth of the infant? (3) Are there differences in 
the effect of parental depression upon the parent-infant bond between mothers and 
fathers?   
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The following chapters present preliminary research examining the 
influence of depression occurring at three developmental time points: (1) 
adolescence, (2) adulthood, and (3) postpartum upon the subsequent parent-infant 
emotional bond.  Analytic models will explore whether depression occurring at 
these developmental time points in the parent’s life increases the risk for poorer 
parent-infant bonding.   Therefore, depression occurring during adolescence, 
adulthood, and postpartum will be examined for independent effects on the 
parent-infant bond.  
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CHAPTER THREE: METHOD 
This thesis uses secondary data analysis of pre-existing data collected as part 
of the Australian Temperament Project (ATP).  This chapter provides details of 
the original ATP cohort, including information about data collection and study 
attrition.  In addition, a description of the unique sample used for each empirical 
study is included.   
3.1 Australian Temperament Project Participants 
The Australian Temperament Project (ATP) is an ongoing, large-scale 
longitudinal study following the psychosocial development of a community sample 
from infancy to adulthood.  The ATP recruited families in 1983 from 67 Local 
Government Authority areas (LGAs) selected by the Australian Bureau of Statistics 
to provide a representative sample of the population of the State of Victoria.  
Twenty of the selected areas were urban (1,604 children) and 47 were rural (839 
children), reflecting the distribution of the population across urban and rural areas 
in Victoria where the study began.  Families were recruited into the study through 
Maternal and Child Health Centres in the selected LGAs where, in a designated two 
week period (between 22nd April and 6th May 1983), mothers of every four to eight 
month old were offered an ATP questionnaire for completion and return in a pre-
paid envelope.  This resulted in the initial recruitment of 2,443 infants and their 
families, of whom 52% were male and 48% were female.   
Since the study began 15 waves of data have been collected from parents 
(generation one; G1) and their now adult children (generation two; G2).  Parents 
(usually mothers) completed surveys during the earlier waves (one to seven), and 
from the age of 11 onwards (wave eight) G2 participants were invited to complete 
the surveys themselves. With appropriate parental consent, primary school teachers 
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(PS) also completed information about the child on three occasions when the 
children were aged five, seven, and 11 years (waves five, six, and eight).  
Information was also initially collected from maternal and child health nurses 
(MCHN) at four to eight months (wave one).  Table 5 shows the age of the G2 study 
member at each wave and the year in which this data was collected. 
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Table 5  
Data Collection by Wave, Age of Participant, Year, and Survey Respondent 
Wave Age of G2 participant Year Survey 
Respondent 
Infancy and Early Childhood 
1 4-8 months 1983 G1, MCHN 
2 1-2 years  1984 G1 
3 2-3 years  1985 G1 
4 3-4 years  1986 G1 
Primary School Years 
5 5-6 years  1988 G1, PS 
6 7-8 years  1990 G1, PS 
7 9-10 years  1992 G1 
8 11-12 years  1994 G1, G2, PS 
Early Adolescence 
9 12-13 years  1995 G1, G2 
10 13-14 years  1996 G1, G2 
Mid/late Adolescence 
11 15-16 years  1998 G1, G2 
12 17-18 years  2000 G1, G2 
Adulthood 
13 19-20 years  2002 G1, G2 
14 23-24 years  2006 G1, G2 
15 27-28 years  2010 G1, G2 
Note: G1: Generation One (parents); G2: Generation Two (children); MCHN: Maternal  
Child Health Nurse; PS: Primary School Teacher 
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3.2 Study Attrition 
Attrition refers to the loss of ATP members from the study that can occur 
over time, which leads to loss of future data for those ATP members.  The 
attrition rate in the ATP has been substantial over the three decades of the study, 
however it has occurred gradually.  Approximately two-thirds of the cohort was 
still enrolled in the study after 20 years.  Table 6 (Letcher, Smart, Sanson, & 
Toumbourou, 2009, p. 646) demonstrates the attrition rate at wave 11 (ages 15-
16) for the first 15 years of the study.  Compared with the retained sample at wave 
11, non-participating families were somewhat more likely to be from a lower 
socio-demographic background or contain a non-Australian-born parent.  The 
sample included slightly fewer families experiencing socio-economic 
disadvantage at wave 11 (15-16 years) than at its commencement; however the 
study continued to include families from a wide range of backgrounds and 
circumstances. 
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Table 6 
Comparison of Retained Sample at 15-16 Years and Original Cohort on 
Characteristics at Recruitment in 1983  
Domain Original cohort 
characteristics 
Retained sample at 
Wave 11 
SES Quartile in 1983   
Highest 25.9% 31.1% 
Medium-High 28.4% 30.0% 
Medium- Low 23.7% 24.0% 
Lowest 19.2% 14.9% 
Mother’s country of birth   
Australian 79.9% 81.2% 
UK 6.0% 8.8% 
Other 14.1% 10.0% 
Father’s country of birth   
Australian 73.2% 74.5% 
UK 7.3% 11.4% 
Other 19.5% 14.1% 
 
3.3 Australian Temperament Project Methodology  
The ATP study used a mail survey methodology whereby questionnaires 
were mailed to ATP members with reply paid envelopes for return.  One round of 
postal reminders was undertaken, followed by a second mail-out of questionnaires 
to non-respondents.  Finally, non-responding ATP members were reminded by 
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telephone to return their questionnaires.  Since wave 15 (2010-2011) participants 
have been invited to complete questionnaires via email if they provided an email 
address.  This most recent wave of data collection also involved online survey 
methodology.  
Questionnaires have gathered a range of psychosocial and demographic 
information.  Domains measured in adolescence covered a range of topics 
including temperament, behaviour problems, substance use, academic progress, 
parent-child communication, family relationships, eating attitudes, social skills, 
and emotional health (for more information see 
http://www.aifs.gov.au/atp/pubs/reports/first30years/index.html). 
In 2012, the ATP Generation 3 (G3) study was launched.  The G3 study aims 
to investigate how the experiences of one generation affect the next generation.  
ATP G2 study members either expecting a baby or with an infant under the age of 
36 months were invited to participate in the G3 study.  In order to identify ATP 
study members who were expecting a baby, ATP members were contacted twice 
yearly to enquire about pregnancy, as well as plans for becoming pregnant.  
Subsequently, telephone interviews were conducted with expecting study 
members during the last trimester of pregnancy.   
Study members were then sent a letter three weeks prior to the child turning 
one year of age to invite them to participate in the 12-month interview.  Study 
members with infants up to the age of 36 months were also invited to participate 
by completing the same questionnaire as the other G3 participants.  Participants 
were sent a personalised letter, plain language statement and consent form for this 
phase of the ATP study (see Appendices D to E for details).  Consent to 
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participate was sought, along with consent to release birth information held by the 
Victorian Perinatal Data Collection Unit.   
Once consent was obtained, a time was scheduled for a telephone interview. 
Alternatively, participants were offered the option to complete a web survey if 
they preferred.  Study members and their infant were also invited to attend the 
Royal Children’s Hospital for a one-hour session, during which observations of 
play and interaction between the infant and their parent were conducted.   
From 2012 to 2014 a total of 1,500 (61%) of the original ATP G2 study 
members were contacted and 317 of these reported they either had an infant under 
the age of 36 months or were expecting, thus making them eligible to participate.  
Of the 317 invited to participate a total of 242 G2 participants had completed the 
12-month interview by August 2014.   
3.4 Current Sample 
The current sample was drawn from G2 study members who participated in 
the G3 study.  As the current thesis focused on the relationship between 
depression and parent-child bonding, participants were drawn from the ATP G3 
study that included G2 participants who had a child under the age of 36 months.  
Participants were included in the analysis if they: (1) participated in the ATP G3 
study and had completed the 12-month telephone interview or web survey; (2) 
had completed a measure of depressive symptoms at least once during 
adolescence (waves 10 to 12) and; (3) had completed a measure of depressive 
symptoms at least once during adulthood (waves 13 to 15).  Exclusion criteria 
included participants who reported their infant was over the age of 36 months at 
the time of interview (one participant), and participants who had not lived with 
the infant at any time (one participant).  This larger sample of participants in the 
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ATP G3 study was split into two samples representing each of the two empirical 
studies presented in this thesis.  Study one included only female G2 participants, 
hereby referred to as G3 Mothers.  Study two examines only male G2 participants 
and will be referred to as G3 Fathers.     
3.4.1 Study one participants: G3 Mothers.  Participants in the G3 Mothers 
study (study one) were 135 female G2 ATP members and their infants involved in 
the ATP G3 study.  Of the 166 women who had participated in the G3 study 12-
month interview by August 2014, 135 were included in the analysis of this study.  
The remaining 31 were not included as they had not participated in at least one 
wave of data collection during adolescence (waves 10 to 12) or adulthood (waves 
13 to 15) and data regarding the key predictor variables of adolescent and adult 
depression was not available.     
Of the 135 women, 73 were primiparious and 62 were multiparious.  
Majority of the women conceived naturally, and four conceived through IVF.  
There were 76 female infants, and 59 male infants.  The average weight of the 
infants at birth was 3.38kg, ranging from 1.36kg to 4.80kg.  There were two 
infants who were twins from separate twin births.  The average age of the infant at 
the time of the 12-month interview was 17 months, with a range of 11 to 36 
months.  Participation at 12-months of age was the mode.     
3.4.2 Study two participants: G3 Fathers.  Participants in the G3 Fathers 
study were 68 male G2 ATP members and their infants involved in the ATP G3 
study.  Of the 80 men who had participated in the G3 study 12-month interview 
by August 2014, 68 were included in the analysis of this study because they met 
all inclusion criteria as they had the required depression data from at least one 
adolescent and one adult wave during the ATP G2 data collection phase.   
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Of the 68 men, 36 were primiparious and 32 were multiparious.  Majority of 
the men had conceived naturally, and one conceived through IVF.  There were 36 
female infants, and 32 male infants.  The average weight of the infants at birth 
was 3.50kg, ranging from 1.80kg to 5.2kg.  There were two infants from separate 
twin births.  The average age of the infant at the time of the G3 study was 16 
months, with a range of 12 to 36 months.  Participation at 12 months of age was 
the mode. 
3.4.3 Participant demographics.  Table 7 presents demographic data on 
both female (study one) and male (study two) G3 current study participants.  This 
data is also compared to the original 1983 G2 cohort (wave one), along with 
demographic data for G2 participants still retained at the latest wave of adult data 
collection (wave 15) in 2010 when G2 participants were aged 27-28 years.  
Marital status and socio-economic status are study variables and are described in 
the covariates section under Materials (section number 3.5.5).  The remaining 
demographic variables are described immediately below.       
All G2 participants were born in Australia.  Cultural and linguistic diversity 
status (CALD) was assessed based on the G1 parents' country of birth and data is 
presented for each parent in Table 7.  At wave one, G1 participants were asked 
about their country of birth.  Response options included 1 = Australia; 2 = New 
Zealand; 3 = Great Britain; 4 = Other Northern European; 5 = Italy; 6 = Greece; 7 
= Yugoslavia; 8 = Other Southern European; 9 = Lebanon; 10 = Turkey; 11 = 
Other Middle Eastern; 12 = Vietnam; 13 = India, Pakistan, Sri Lanka; 14 = Other 
Asian; 15 = North America; 16 = South America; 17 = Africa; 18 = Pacific.  
Information on Indigenous status was not available.  To reduce the complexity of 
CALD status coding, responses of those who indicated they were born in Italy, 
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Greece, Yugoslavia, or other southern European country were coded as Southern 
European.  Responses for those who indicated they were born in Lebanon, 
Turkey, or other Middle Eastern country were coded as Middle Eastern.  
Responses from those who indicated they were born in Vietnam, India, Pakistan, 
Sri Lanka, or other Asian country were coded as Asia.  The remaining responses 
were coded originally.   
Education level at the wave 15 and G3 time points was based on participant 
responses to the wave 15 survey, as information on education level was not 
assessed at the G3 data collection time point and the majority of G3 participants 
had participated at wave 15 (27-28 years).  Participants were asked to indicate 
their level of education: 1 = Postgraduate; 2 = Tertiary degree; 3 = Diploma; 4 = 
Trade/apprenticeship; 5 = Year 11 and 12 Secondary; 6 = Year 9 and 10 
Secondary; and 7 = Year 7 and 8 Secondary.  To reduce the complexity of 
education level coding, responses of those who indicated their highest level of 
completed education was postgraduate level education were coded as 
Postgraduate.  Participants who indicated their highest level of completed 
education was a tertiary degree, diploma, or trade/apprenticeship were coded as 
Tertiary.  Participants who indicated their highest level of completed education 
was any level of secondary education were coded as Secondary.  For wave one, 
G1 mother and father education data is presented.
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Table 7  
Participant Demographics at Wave One, Wave 15, and G3 
 Wave 1 G2 Sample Wave 15 G2 Sample G3 Mothers G3 Fathers 
N 2443 1049 135 68 
Marital  
Status 
N/A Single 26.5%  
Partnered/Married 73.5% 
Single 16.5% 
Married 83.5% 
Single 14.7% 
Married 85.3% 
SES  
Quartile 
Lowest: 26.6% 
Medium-low:29.2% 
Medium-high: 24.5% 
Highest:  19.7% 
Lowest: 3.4% 
Medium-low:16% 
Medium-high: 48.2% 
Highest: 31.4% 
Lowest: 6.8 % 
Medium-low: 22% 
Medium-high: 37.1% 
Highest: 34.1% 
Lowest: 8.8 % 
Medium-low: 22.1% 
Medium-High: 39.7% 
Highest: 29.4% 
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Table 7 Cont. 
                 Wave 1 G2 Sample Wave 15 G2 Sample G3 Mothers G3 Fathers 
CALD 
G1  
Mothers 
 
Australian 79.9% 
New Zealand: 0.9% 
UK: 6% 
Other Northern European: 1.9% 
Southern European: 6.4% 
Middle Eastern: 1.5% 
Asia: 2.3% 
North America:  0.2% 
South America: 0.3% 
Africa: 0.5% 
Pacific: 0% 
Australian: 84.4% 
New Zealand:  0.7% 
UK: 4.9% 
Other Northern European: 
2.2% 
Southern European: 4.3% 
Middle Eastern: 0.8% 
Asia: 1.7% 
North America:  0.4% 
South America:  0.4% 
Africa: 1.3% 
Pacific: 0% 
Australian: 83.5% 
New Zealand: 1.5 % 
UK: 4.5% 
Other Northern European: 4.5% 
Southern European: 4.6% 
Middle Eastern: 0.8% 
Asia: 0% 
North America:  0% 
South America: 0.8% 
Africa: 0% 
Pacific: 0% 
Australian: 80.9% 
New Zealand: 1.5 % 
UK: 8.8% 
Other Northern European: 
1.5% 
Southern European: 1.5% 
Middle Eastern: 1.5% 
Asia: 0% 
North America:  0% 
South America: 0% 
Africa: 0% 
Pacific: 0% 
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Table 7 Cont. 
                   Wave 1 G2 Sample Wave 15 G2 Sample G3 Mothers G3 Fathers 
CALD 
G1  
Fathers 
Australian: 73.3% 
New Zealand: 1.0% 
UK: 7.3% 
Other Northern European: 3.8%  
Southern European: 9.8%  
Middle Eastern: 1.5% 
Asia: 2.1% 
North America:  0.3% 
South America: 0.4% 
Africa: 0.5% 
Pacific: 0% 
Australian: 77.5% 
New Zealand:  1.8% 
UK: 6.2% 
Other Northern European: 
4.1% 
Southern European: 7.9% 
Middle Eastern: 1.1% 
Asia: 1.5% 
North America: 0.4%   
South America:  0.3% 
Africa: 0.3% 
Pacific: 0% 
Australian: 76.7% 
New Zealand: 0 % 
UK: 4.5% 
Other Northern European: 
4.5% 
Southern European: 9.8% 
Middle Eastern: 0.8% 
Asia: 0% 
North America:  0% 
South America: 0% 
Africa: 0% 
Pacific: 0% 
Australian: 77.9% 
New Zealand: 0 % 
UK: 8.8% 
Other Northern European: 
2.9% 
Southern European: 4.4% 
Middle Eastern: 0% 
Asia: 1.5% 
North America:  0% 
South America: 0% 
Africa: 1.5% 
Pacific: 0% 
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Table 7 Cont. 
                    Wave 1 G2 Sample Wave 15 G2 Sample G3 Mothers G3 Fathers 
Education  
Level 
G1 Mother: 
Postgraduate:  
1.6% 
Tertiary:  25.1% 
Secondary: 
67.7% 
Primary:  1.2% 
Missing: 4.3% 
G1 Father: 
Postgraduate:  
3.1% 
Tertiary:  39.8% 
Secondary: 
44.9% 
Primary:  2% 
Missing:  10.2% 
G2 participant: 
Postgraduate:  6.6% 
Tertiary: 69.3% 
Secondary: 21.4% 
Primary: 0% 
Missing: 2.8% 
 
Postgraduate:  3.0% 
Tertiary: 69.6% 
Secondary: 20.7% 
Primary: 0% 
Missing: 6.7% 
 
Postgraduate:  0% 
Tertiary: 48.5% 
Secondary: 20.6% 
Primary: 0% 
Missing: 30.9% 
CALD: Cultural and Linguistic Diversity
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Comparison of the study time points demonstrates how the sample has 
changed over the 15 waves of the ATP, and reveals that 43% of the original G2 
participants participated in wave 15.  While the original sample recruited in 1983 
were intended to be representative of the wider population of Victoria, the G3 
study by necessity represents a smaller subset.  G3 Mothers represent 22% of the 
retained female participants at wave 15 (27-28 years).  According to the 2011 
Census, up to 46% of women between the ages of 30-34 years have a child under 
the age of two years (Australian Bureau of Statistics [ABS], 2011).  Hence, the 
current G3 sample is likely to slightly under represent the general population of 
30-34 year-old women.  G3 Fathers enrolled in the G3 study represent 15.5% of 
the retained sample at wave 15 (27-28 years). 
Participants included in waves 15 and G3 were more likely to have achieved 
a higher level of education than their parents, based on the 1983 data.  Whilst the 
proportion of participants who achieved secondary and tertiary level education 
remained comparable from wave 15 to the G3 time point for mothers, G3 Fathers 
were less likely to have achieved a tertiary level of education than the larger 
sample included at wave 15.  It is, however, difficult to make clear comparisons 
as 30.9% of the G3 Fathers sample was missing data on educational attainment.  
Mothers in the G3 sample were half as likely to have achieved postgraduate level 
education as participants in wave 15.   
The proportion of participants with Australian, UK, and other heritage, 
classified by their parents’ country of birth, was comparable across all time 
points.  Both G3 Mothers and G3 Fathers were more likely to be married than 
participants in the wave 15 sample.  Participants in both the wave 15 and the G3 
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samples were more likely to be in the medium-high and highest SES quartiles 
compared to the original G2 sample in 1983. 
3.5 Materials 
The outcome measure of parental bonding used in the current study is 
described in this section, along with measures used in the ATP study that form 
part of the current thesis.  Various measures of depressive symptoms were 
employed across the duration of the ATP.  This section describes the three 
measures of depressive symptoms employed in waves 10, 11, and 12 of 
adolescence (ages 13-14, 15-16, and 17-18), waves 13, 14, and 15 of adulthood 
(ages 19-20, 23-24, and 27-28), and postpartum (G3).  The covariates included in 
the analyses will also be described.  For full details of all measures used in the 
study see Appendices F to N. 
3.5.1 The Maternal Postpartum Attachment Scale.  The Maternal 
Postpartum Attachment Scale (MPAS; Condon & Corkindale, 1998) was used to 
assess the nature of the emotional bond between G3 Mothers (maternal-infant 
bond) and G3 Fathers (paternal-infant bond) with their infants at 12-36 months 
postpartum.  The MPAS is a 19-item self-report questionnaire that was originally 
designed to assess mother to infant attachment, or more specifically, the nature of 
a mother’s emotional response to her infant.  Condon, Corkindale, and Boyce 
(2008) have also developed a self-report attachment scale specifically for use with 
men in the postpartum period. This scale was originally named the Paternal 
Postpartum Attachment Questionnaire (PPAQ; Condon et al., 2008), but has been 
referred to in more recent studies as the Paternal Postpartum Attachment Scale 
(PPAS; see Condon et al., 2013).  This measure was not available to participants 
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of the G3 study at the time of data collection.  As such the MPAS was used with 
both mothers (study one) and fathers (study two).   
The MPAS shares 14 items with the PPAS, leaving only five items that 
differ between the two measures.  These five items are described below in Table 
8.  Given the majority of PPAS items appear on the MPAS and the five items 
unique to each measure are similar, the MPAS was deemed appropriate for use in 
the assessment of paternal-infant bonding for G3 Fathers.     
Table 8   
Unique Item Content on the MPAS and the PPAS 
Item  MPAS Item PPAS 
4 Intensity of guilt regarding 
degree of involvement 
5 Level of involvement with 
the baby 
5 Degree of competence with 
the baby 
6 Frequency of boredom in 
interaction 
6 Frequency of tense feelings 
when with the baby 
8 Desire to maximise 
involvement 
8 Spend as much time as 
possible playing with the 
baby 
9 Frequency of talking about 
the baby 
12 Infant experienced as a 
burden 
15 Frequency of watching the 
baby sleep 
   
Measurement of attachment has traditionally been assessed by behavioural 
observation of the infant using the Strange Situation Procedure (SSP; Ainsworth 
et al., 1978).  The behaviours exhibited by the infant in the SSP are believed to 
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demonstrate the nature of the emotional bond that exists between the infant and 
their primary caregiver.  The current study, however, employs the MPAS because 
it is interested specifically in the parent’s emotions and cognitions as they relate to 
the parent-infant attachment relationship.  The nature of the parent’s cognitions 
about their infant may act as a self-fulfilling mechanism, whereby the parent’s 
behaviours that arise from their emotions and cognitions serve to reinforce infant 
behaviours congruent with these emotions and cognitions (Condon & Corkindale, 
1998).  Furthermore, the MPAS allows for investigation of either parent’s 
emotions and cognitions with respect to bonding as opposed to being limited to 
the primary caregiver.   
There are however some potential confounders of the MPAS, including 
social desirability for the parents who may want to create a good impression, the 
subjective nature of the parent’s experience, and the influence of recent 
improvements, changes, or deterioration.  A self-report of this type does not 
directly assess the impact of the parent’s subjective experience of the emotional 
bond with their child upon the child themselves. 
The MPAS is designed predominantly to assess the parent’s affective 
responses to the infant, obtained via self-report of their subjective experience of 
their relationship with the infant.  In contrast to the SPP and other behavioural 
observations of the pre-verbal infant, whereby the nature of the emotional 
connection between an infant and their caregiver must be inferred from infant 
behaviour, the MPAS offers the benefit of being a more time and cost-effective 
measure of the emotional connection occurring between the parent and the infant 
(Condon & Corkindale, 1998).    
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Items on the MPAS target four major dimensions believed to mediate 
between behavioural indicators of attachment and the underlying affective 
component of parent-infant attachment.  These four dimensions represent: (1) 
pleasure in proximity, (2) tolerance, (3) infant need identification and 
gratification, and (4) knowledge acquisition (Condon & Corkindale, 1998).  
Pleasure in proximity is the most prominent factor in the MPAS, and is assessed 
by eight of the 19 items.  This dimension represents the desire for proximity, and 
enjoyment of interaction between the parent and infant.   
Tolerance represents an increased willingness and ability to tolerate 
behaviour that might otherwise be experienced as frustrating or irritating in the 
absence of a healthy bond between parent and infant.  The MPAS assesses 
tolerance of the parent towards their infant by asking about feelings of anger and 
hostility toward the infant, and beliefs about the meaning behind the infant’s 
behaviours.   
Need-gratification and protection refers to prioritising the infant’s emotional 
and physical needs over the parent’s own needs.  This is assessed by MPAS items 
that load on an acceptance factor.  These items evaluate whether the parent 
experiences the infant as a burden, or feels resentment toward the infant due to the 
impact they have had on the parent’s lifestyle.   
Knowledge acquisition refers to the desire to understand the infant, which 
relates to the concept of maternal sensitivity whereby a mother seeks to notice the 
infant’s cues, interpret them, and respond accordingly.  These items may on face 
value appear traditionally less likely to apply to fathers; however, this concept is 
assessed on the PPAS as well as the MPAS further supporting the valid use of the 
MPAS with the G3 Fathers in study two.  MPAS items assess knowledge 
100 
 
 
acquisition through the parent’s feelings of competence, confidence, and 
satisfaction at being a parent, as well as the parent’s perception of being patient in 
interactions with the baby.                   
Item response formats for the 19 MPAS items varied, ranging from a two-
point to a five-point scale, with scoring ranging from one to five for each item.   
For example, the item “Over the last two weeks I would describe my feelings for 
the baby as…” has the following five response options: 1 = dislike; 2 = no strong 
feelings toward the baby; 3 = slight affection; 4 = moderate affection; or 5 = 
intense affection.  The item “I try to involve myself as much as I possibly can 
PLAYING with the baby” has the following two response options: 1 = this is true; 
or 2 = this is untrue.  Standardised scoring allocates each response option a score 
from one to five, however coding for the MPAS responses in raw form were not 
consistent with standardised MPAS scoring and required recoding.   
Raw scores for 16 of the 19 items required recoding, to be consistent with 
standardised MPAS scoring.  Eight items with four response options required 
recoding, such that raw scores of 1 were coded as 1, raw scores of 2 were recoded 
to 2.3, raw scores of 3 were recoded to 3.6, and raw scores of 4 were recoded to 5.  
The remaining eight items required reverse recoding.  Two items with a two-point 
scale response were reverse recoded, with responses of 1 reverse coded to 5, and 
responses of 2 coded to 1.  One item with a three-point scale response was reverse 
recoded, such that scores of 1 were recoded to 5, scores of 2 recoded to 3, and 
scores of 3 recoded to 1.  Two four-point scale response items were reverse 
recoded, such that scores of 1 were recoded to 5, 2 recoded to 3.6, 3 recoded to 
2.3, and 4 recoded to 1.  Three five-point responses required reverse recoding 
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such that scores of 1 were recoded to 5, 2 recoded to 4, 3 coded as 3, 4 recoded to 
2, and 5 recoded to 1.     
The total MPAS score for the participant was derived by summing the 
individual item response scores.  Possible total scores for the MPAS range from 
19 to 95, with higher scores indicative of a higher quality of emotional bond, or 
attachment, between the parent and their infant.   
The MPAS cronbach’s coefficient alpha calculated at eight months 
postpartum in the original development sample (n = 202) was 0.78 indicating a 
good degree of internal consistency among items, without unnecessary 
redundancy (Condon & Corkindale, 1998).  Results from the MPAS development 
sample also show that total mean scores at four and eight months postpartum were 
highly consistent, with a pearson correlation of r = 0.48, p < 0.001; this indicates 
the relative stability of attachment scores across time.  MPAS items have a high 
degree of face validity given the inclusion of items reflecting the affective tone of 
the perceived relationship between the parent and their infant.  The item responses 
appear intuitively relevant, and are consistent with the attachment literature (see 
Bowlby, 1962/1982).   
The validity of the MPAS is yet to be rigorously established (Condon & 
Corkindale, 1998), but it has been utilised in several published studies, thus 
lending support to its validity (Condon et al., 2008).  The MPAS has been 
validated against the Attachment Q Set (AQS; Waters, 1985), which is a self-
report measure of infant behaviour and infant attachment security (Feldstein, 
Hane, Morrison, & Huang, 2004).  Feldstein et al. (2004) compared the scores for 
both mothers and fathers of 12-month old infants on the MPAS and the PPAS 
with scores on the AQS.  The MPAS and PPAS scores were found to correlate 
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with the AQS scores at r = 0.39, and accounted for 11% of the variance in ASQ 
scores, p < .01.  No studies to date have been conducted validating the MPAS 
scores for mothers against their infant’s behavioural responses during the Strange 
Situation Procedure. 
3.5.2 The Short Mood and Feelings Questionnaire.  The 13-item Short 
Mood and Feelings Questionnaire (SMFQ; Angold et al., 1995) was used to 
assess self-reported depressive symptoms at early, middle and late adolescence.  
The SMFQ is a brief measure of childhood and adolescent depression, designed to 
evaluate depressive symptoms in individuals aged six to 17 years or for use in 
epidemiological studies.  Items assess cognitive and affective symptoms, as well 
as behavioural and somatic symptoms, such as feeling unhappy or miserable, low 
in energy, loneliness, self-hatred, and anhedonia.  Examples of items include: “I 
felt miserable or unhappy”, “I cry a lot”, and “I find it hard to think properly or 
concentrate”.    
In the current study, the 13 SMFQ items were rated on a three-point likert 
scale for ATP members completing the measure in early and middle adolescence 
(waves 10 and 11).  For each item, participants were asked to rate how often they 
engage in, or feel like, the description of the item, with 0 = rarely or never, 1 = 
sometimes, and 2 = very often.  In comparison, ATP members completing the 
measure in late adolescence (wave 12) rated items on a five-point scale ranging 
from 1 = never, to 5 = always.  These responses in late adolescence were recoded 
to be consistent with those of the previous adolescent waves.  Responses of 1 or 2 
were recoded to 0 (rarely or never); a response of 3 was recoded to 1 (sometimes); 
and responses of 4 or 5 were recoded to 2 (very often). 
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The SMFQ shows good reliability (Cronbach’s alpha of 0.85), indicating 
that whilst there may be some redundancy among items, each of the 13 items is 
effective at assessing for depressive symptoms.  The SMFQ correlates moderately 
highly (r = 0.67) with the Children’s Depression Inventory (CDI; Kovacs, 1983), 
which at the time of development was the most widely used depression 
questionnaire for children.  Angold et al. (1995) report that the SMFQ was able to 
successfully distinguish between a psychiatric and a normal paediatric group (p = 
0.004).  They further report the SMFQ was able to successfully discriminate 
between groups with and without a diagnosis of depression, determined by the 
Depression Scale of the Diagnostic Interview Schedule for Children (DISC; 
Costello, Edelbrock, Kalas, Kessler, & Klaric, 1982).     
3.5.3 The Depression Anxiety Stress Scale.  The Depression Anxiety 
Stress Scale 21 (DASS21), a shorter version of the original 42-item DASS 
(Lovibond & Lovibond, 1995), was used as a measure of depressive symptoms in 
adulthood from 19 years, or wave 13, to the last wave of measurement for G2 
participants at age 27-28 (wave 15).  The DASS21 was also employed as a 
measure of depressive symptoms for G3 participants postpartum.   
The original DASS is a 42-item self-report inventory that covers the full 
range of core symptoms of anxiety, depression, and stress.  It was developed for 
use with non-clinical samples (Lovibond & Lovibond, 1995) and requires 
participants to rate the extent to which they have experienced symptoms described 
by each item over the past week.  Depressive symptoms are measured on the 
original DASS through 14 of the 42-items.  These 14 questions are comprised of 
two highly correlated items for each of the following seven core symptoms of 
depression: (1) dysphoria, (2) hopelessness, (3) devaluation of life, (4) self-
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deprecation, (5) lack of interest/involvement, (6) anhedonia, and (7) inertia.  
Examples of items include: “I felt sad and depressed”, “I felt that I had nothing to 
look forward to”, “I felt that I had lost interest in just about everything”, and “I 
couldn’t seem to experience any positive feeling at all”. 
For efficiency purpose, the shorter 21-item version of the DASS has only 
one item per symptom.  ATP participants completed the 21-item version of the 
DASS and were asked to rate the extent to which they had experienced symptoms 
described by each item over the past month.  Items are rated on a four-point 
severity scale where: 0 = Did not apply to me at all; 1 = Applied to me to some 
degree or some of the time; 2 = Applied to me to a considerable degree or a good 
part of the time; and 3 = Applied to me very much or most of the time.  As such, 
scores for each subscale of the DASS provide an indication of the severity of 
anxiety, depression, and stress experienced by the survey respondent. 
Coding of raw scores at waves 13 and 15 ranged from 1 = Did not apply to 
me at all, to 4 = Applied to me very much or most of the time, as opposed to the 
correct coding of zero to three.  Item responses on the DASS21 for waves 13 and 
15 were recoded to be consistent with those from wave 14 and traditional 
DASS21 coding.  All responses of 1 were recoded to 0 (did not apply to me at 
all); responses of 2 were recoded to 1 (applied to me to some degree or some of 
the time); responses of 3 were recoded to 2 (applied to me a considerable degree 
or a good part of the time); and responses of 4 were recoded to 3 (applied to me 
very much or most of the time). 
Depression scores were derived from the sum of scores for the relevant 
seven items multiplied by two as per standardised DASS21 scoring protocol 
(Lovibond & Lovibond, 1995).  Scores from the DASS21 can be directly 
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compared to scores from the full scale DASS, and interpreted with reference to 
normative values for the full scale DASS where scores between zero and nine are 
considered normal, scores between 10 and 13 indicate mild depression, scores 
between 14 and 20 represent moderate depression, scores between 21 to 27 denote 
severe depression, and extremely severe depression is suggested by scores above 
28 (Lovibond & Lovibond, 1995).   
Cronbach’s alpha for the DASS21 depression scale was reported to be 0.81, 
indicating good internal consistency (Lovibond & Lovibond, 1995).  The DASS 
depression scale (42-item DASS) was found to correlate highly (r = 0.74) with the 
Beck Depression Inventory (BDI; Beck et al., 1961), a widely used depression 
scale, indicating a high degree of convergent validity (Lovibond & Lovibond, 
1995).    
3.5.4 The Edinburgh Postnatal Depression Scale.  The Edinburgh 
Postnatal Depression Scale (EPDS; Cox et al., 1987) was used to assess self-
reported depressive symptoms at 12 to 18 months postpartum for both G3 
Mothers and G3 Fathers.  The EPDS is a 10-item questionnaire designed to assess 
for the presence of depressive symptoms consistent with symptoms of postpartum 
depression.  The EPDS has been used extensively in studies examining depressive 
symptoms in the postpartum period for women and has also been validated for use 
with Australian men (Matthey, Barnett, Kavanagh, & Howie, 2001).  Items 
enquire about the presence of symptoms over the previous seven days and are 
rated on a four-point severity scale.  Response requires selection of one of the four 
response options, which vary depending on the wording of the particular item.  
For example, the item “Have you been able to laugh and see the funny side of 
things?” has the following response options: 0 = as much as I always could; 1 =  
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not quite as much now; 2 = definitely not as much now; 3 = not at all.  Other 
items (for example, “Have you been so unhappy that you have been crying”) have 
response options such as: 0 = never; 1 = not very often; 2 = sometimes; and 3 =  
yes, quite often.  Raw coding of the EPDS response options was consistent and 
unidirectional across all items.  However, correct scoring of EPDS requires 
reverse coding for seven of the 10 items to achieve a valid total score.  Items 
three, five, six, seven, eight, nine, and 10 require reverse coding.  For these items, 
scores of 0 were recoded to 3, scores of 1 were recoded to 2, scores of 2 were 
recoded to 1, and scores of 3 were recoded to 0.  Items one, two and four had 
correct coding by default.  Depression scores were derived from the sum of item 
responses, with the total score ranging from zero to 30 and higher scores 
indicating more severe depressive symptoms.    
Cronbach’s alpha for the EPDS was found to be high (α = 0.87) at the time 
of the original validation study (Cox et al., 1987), indicating that each item on the 
EPDS is effective in assessing for postpartum depressive symptoms in women.  
The validation study for Australian men (Matthey et al., 2001) reported similar 
internal consistency for the EPDS (α = 0.81).  Based on the original EPDS 
development sample, when a cut-off score of nine or 10 is used, the EPDS has 
been found to accurately detect over 90% of female cases with depressive 
symptoms, and correctly classify 78% of cases without depressive symptoms 
(Cox et al., 1987).  This cut-off score of nine or 10 was also found to be the 
optimum cut-off score for men (Matthey et al., 2001).  This cut-off accurately 
detected 71.4% of depressed men, and correctly classified 93.8% of cases without 
depressive symptoms (Matthey et al., 2001).   
3.5.5 Covariates 
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3.5.5.1 Socioeconomic status in 1983.  SES of G2 participants in 1983 
(SES1983) (wave one) was calculated using the mean of both the G1 mothers’ 
and G1 fathers’ occupational and education levels.  Occupation level ratings were 
represented on a nine-point scale devised by Broom, Lancaster-Jones and 
Zubrzycki (1976) where: 1 = Upper Professional; 2 = Managerial; 3 = Clerical; 4 
= Trade/Craft; 5 = Process/Operative; and 6 = Service/Labourer.  Additional 
coding included: 7 = Pensioner/retired; 8 = Unemployed/student; and 9 = missing 
(for G1 fathers).  Ratings for G1 mother’s occupational level also included: 7 = 
Housewife; while missing data for mothers was coded 8 or 9.   
Education level ratings were also represented on a nine-point scale devised 
by Brotherton, Kotler, and Hammond (1979).  The ATP used a reverse coding to 
ensure consistency with the occupational level coding, where: 1 = Postgraduate; 2 
= Tertiary degree; 3 = Diploma; 4 = Trade/apprenticeship; 5 = Year 11 and 12 
Secondary; 6 = Year nine and 10 Secondary; 7 = Year seven and eight Secondary; 
8 = Primary; and 9 = Missing.  Combining these four variables (G1 mother’s and 
G1 father’s occupation and education), by averaging the values, provides a 
measure of SES, with lower scores indicating higher SES, and higher scores 
indicating lower SES.  SES scores for 1983 were used in this form for data 
analysis and were categorised into quartiles for the purpose of presenting 
demographic information about the sample.      
3.5.5.2 G3 socioeconomic status.  Data on both occupation and education 
level of the G2 participants and their partner was not available at the wave 15 or 
G3 data collection periods.  SES of the G3 participants (G3SES) was measured at 
the same time as the measurement of postpartum depression and parent-infant 
bonding using an ATP derived item asking the participant to describe their 
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financial situation.  Response options for this item included:  0 = Living 
comfortably; 1 = Doing alright; 2 = Just getting by; 3 = Finding it quite difficult; 
and 4 = Finding it very difficult.  Consistent with the SES1983 coding, higher 
scores indicate lower SES and lower scores indicate higher SES.  G3SES scores 
were used in this form for data analysis and were categorised into quartiles for the 
purpose of presenting demographic information about the sample.      
3.5.5.3 Marital status.  Marital status of G1 participants was not available at 
the time of data collection at wave one.  At wave 15, information on both marital 
status, and relationship status was available for G2 participants.  At G3, formal 
marital status was the only information available with respect to relationship 
status.  At this time participants were given six response options for marital status: 
0 = never married; 1 = engaged; 2 = first marriage; 3 = second marriage or later; 4 
= separated; and 5 = divorced.  Marital status as assessed at the G3 time point was 
recoded to a dichotomous variable coded as 0 = unmarried or 1 = married.  Raw 
scores coded as 0 (never married), 4 (separated), or 5 (divorced) were recoded as 
0 (unmarried).  Raw scores coded as 1 (engaged), 2 (first marriage), or 3 (second 
marriage or later) were recoded as 1 (married).   
3.5.5.4 Gestational age at birth.  Information about the gestational age of 
the infant at birth was gathered during the G3 questionnaire by an item asking the 
parent “How many week’s pregnant were you (or the biological mother) when 
(name) was born?”  Gestational age was coded in weeks and did not require 
recoding.   
3.6 Statistical Analysis 
All analyses described in this thesis were conducted using IBM SPSS 
statistical package (version 22.0).  The current study examined the influence of 
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depressive symptoms occurring during the preconception years (adolescence and 
adulthood), as well as postpartum depressive symptoms, upon the quality of the 
parent-infant bond.     
Hierarchical multiple regression was the analytic approach selected to 
examine this relationship, as the author was interested in observations of both the 
unique and combined influence of the variables of interest upon the parent-infant 
bond.  The outcome and predictor variables were measured on a continuous scale, 
and the covariates were represented via a combination of dichotomous, 
categorical and continuous scales.  Hierarchical multiple regression allows for the 
examination of relationships among variables measured in this way, and was 
deemed appropriate for the current purpose.  
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CHAPTER FOUR: RESULTS 
This chapter will present the results of two empirical studies focusing on 
depression and parent-infant bonding.  Hierarchical regression models examining 
the relationship between depressive symptoms occurring at adolescence, 
adulthood and postpartum and both the maternal-infant bond (study one) and the 
paternal-infant bond (study two) will be presented.  The statistical program SPSS 
(version 22.0) was used to conduct all analyses.    
4.1 Study One Participants 
One hundred and thirty-five female G2 ATP members and their infants 
participated in the current study.  Of the 166 women who participated in the 12-
month interview of the G3 study, 135 met all relevant inclusion criteria for the 
current study and as such were included in the analysis.  
4.1.1 Hypotheses.  The aim of the current exploratory study was to 
investigate the relationship between depressive symptoms occurring at a number 
of time points throughout the mother's life and the maternal-infant bond.  Previous 
studies have examined the influence of maternal preconception history of 
depression upon infant attachment, but this has not been measured prospectively.  
The impact of depression in adolescence on the maternal-infant bond has also not 
been examined.     
It was hypothesized that depressive symptoms occurring in women during 
the years prior to conception would significantly predict poorer maternal-infant 
bonding.  It was hypothesized that postpartum depressive symptoms would 
significantly predict poorer maternal-infant bonding, with postpartum depressive 
symptoms expected to be a significant predictor of variance in maternal-infant 
bonding above and beyond the variance accounted for by depressive symptoms 
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occurring prior to conception.  The term depression will be used hereafter to 
indicate depressive symptoms, and in this context reflects the degree of measured 
depressive symptoms and does not represent a formal diagnosis.   
4.1.2 Missing item responses.  At the first wave of adolescence (wave 10; 
ages 13-14) there were eight cases that had missing responses for one of the 13 
SMFQ items.  Upon visual inspection, there did not appear to be any pattern to 
missing items for these eight cases.  Individual item responses were likely to be 
missing due to data entry errors or participants omitting a single item by mistake.  
Scores were replaced with the mean of the other 12 item response scores on the 
SMFQ for each individual participant, rounded to the nearest whole value.  At the 
second wave of adolescence (wave 11), 60 cases were missing response data for 
one item on the SMFQ.  A single item was found to account for the majority of 
missing cases, which was due to a printing error in the questionnaire.  Response 
options had failed to be printed next to the question and instead this space was left 
blank (see questionnaire in Appendix H).  Whilst some participants improvised 
and inserted their response, many did not and skipped the item.  Item response 
scores were replaced with the mean of the other 12 item scores for each individual 
case on the SMFQ, rounded to the nearest whole value.  At the third wave of 
adolescence (wave 12), two cases were missing responses for a single item on the 
SMFQ.  Individual item responses appeared likely to be missing due to data entry 
errors or the participant mistakenly omitting that item.  Scores were again 
replaced with the mean of all other scores for that case on the SMFQ, rounded to 
the nearest whole value. 
At the first wave of adulthood (wave 13; ages 19-20), two cases were 
missing single item responses on the DASS21, which appeared to be due to data 
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entry omissions or participants failing to complete all items.  At the second wave 
of adulthood (wave 14), three cases were missing responses for single items on 
the DASS21.  Upon visual inspection of the data, there did not appear to be any 
pattern associated with missing item responses.  Scores were replaced with the 
mean of all other scores for that case on the DASS21, rounded to the nearest 
whole value.  There were no cases with missing item responses for the DASS21 
items at the third wave of adulthood (wave 15), or postpartum.    
At postpartum, there were two cases with missing responses for single items 
on the EPDS.  Again, there did not appear to be any pattern associated with the 
missing responses for these items upon visual inspection of the data.  Missing 
values were replaced with the mean of all other scores for that case on the EPDS, 
rounded to the nearest whole value. 
 4.1.3 Missing data.  Of the 166 mothers who had completed the maternal-
infant bonding measure as part of the G3 study, 34 cases were missing all data for 
the three adolescent waves of measurement.  Of these, 30 cases were also missing 
data for depression at all three waves of adulthood.  While these 30 cases 
appeared to represent individuals who had not personally participated in the ATP 
research at any time during adolescence or adulthood, all 30 cases had returned to 
the study and been involved in providing G3 data.  With only data available on 
the outcome measure and no available data for the key predictors, these cases 
were unable to be included in the analysis.  These 30 cases were compared to the 
remaining cases included in subsequent analyses to investigate whether there were 
any key differences between the two groups that may have unduly influenced the 
results of the analyses.  The 30 excluded cases were examined with respect to the 
relationship between postpartum depression and maternal-infant bonding.  Scores 
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showed a moderate negative correlation at r =-.42, p < .05.  This correlation was 
very similar for the included sample at r =-.48, p < .001, suggesting that the 
relationship between postpartum depression and maternal-infant bonding was 
similar for those participants who had not provided data on adolescent and adult 
depression compared to the sample included in study one.  While the cases that 
had missing data for the preconception waves had a slightly higher group mean 
score for postpartum depression (N = 30; M = 3.07) compared to the included 
sample (N = 135; M = 2.27), an independent samples t-test revealed this 
difference was not significant (p = .327).   Cases excluded due to missing 
preconception data had slightly lower maternal-infant bonding scores (N = 30; M 
= 81.09) than the included sample (N = 135; M = 83.33) and this difference was 
also non-significant (p = .068).     
4.1.4 Collapsing of data across waves.  The adolescent depression variable 
used in the analysis represented the average of three waves of data collection 
(waves 10, 11, and 12; ages 13-14, 15-16, and 17-18) to ensure each participant 
who had completed at least one wave of measurement during adolescence was 
retained, thus maximising the sample size.  This approach also reduced the 
number of predictor variables entered in to the regression equation.  Individual 
participant scores, therefore, represented the severity of depressive symptoms 
experienced on average during the adolescent years.  While the variable primarily 
reflects the degree of depression experienced, chronicity of depression is also an 
indirect factor in this variable.  Highest scores on this variable represent either 
individuals reporting an extremely high level of depressive symptoms at one time 
point and failing to participate in other data collection waves, or individuals 
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reporting elevated depressive symptoms consistently across three time points 
rather than individuals who reported more fluctuating levels of depression.   
Similarly, the adult depression variable represents the average DASS21 
score for each participant across three waves of measurement (waves 13, 14 and 
15; ages 19-20, 23-24, and 27-28).  Again, this ensured that each participant who 
had completed at least one wave of measurement during adulthood was retained 
for the purpose of obtaining the maximum sample size.       
While the EPDS is specifically designed to assess postpartum depression, 
unfortunately the EPDS was completed only by participants with an infant aged 
between 12-18 months (n = 96).  Participants with infants outside of this age 
range did not complete the EPDS.  However, all participants in the G3 study 
completed the DASS21.  For the 96 cases with both EPDS data and DASS21 data 
at the G3 time point, EPDS scores were found to correlate highly with the 
DASS21 scores; r =.71 (two-tailed), p < .01.  Given the high degree of 
consistency between the EPDS and the DASS21, postpartum depression data 
included in the analyses for G3 Mothers was based on scores from the DASS21 at 
G3 rather than the EPDS in order to retain a larger sample size.  
As the outcome measure included in this study was a continuous variable, 
all predictor variables were entered into the equation in continuous form.  
However, each measure of depression used in the study can also be used clinically 
as a screening questionnaire to provide information on whether the severity of 
symptoms self-reported by the individual may potentially meet diagnostic criteria 
(see Appendix A).    
4.1.5 Statistical assumptions.  Prior to conducting a hierarchical multiple 
regression, the relevant assumptions of this statistical approach were tested.  The 
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current study aimed to evaluate a model including seven independent variables 
with a total of 135 participants.  According to Tabachnick and Fidell (2007), the 
rule of thumb for the ratio of cases to independent variables (IVs) is N > 50+8m 
where m is the number of IVs.  While this would require 106 cases for seven 
independent variables in a multiple regression, hierarchical multiple regression 
requires even more cases.  Tabachnick and Fidell (2007) recommend a cases-to-
IV ratio of 40 to one in order to generalise results beyond the sample.  The current 
study does not meet this ratio at only 135 cases.  However, given the exploratory 
nature of the current study the sample size was deemed adequate. 
To examine statistical outliers, z scores were calculated for the depression 
predictor variables and the outcome variable.  There were no univariate outliers 
for the adolescent depression variable.  There was one univariate outlier for the 
adult depression variable, with a DASS21 score of 29.33 out of a possible range 
of scores of zero to 42.  Three univariate outliers were found for the postpartum 
depression variable, with DASS21 scores of 14, 18, and 20 out of a possible score 
of 42.  One univariate outlier was found for the maternal-infant bonding outcome 
variable, with a score of 63.60 out of a possible range of scores from 19 to 95.  All 
univariate outliers were deemed clinically relevant as the scores were valid and 
fell within the possible score range for the relevant measure, thus reflecting the 
variation that exists in the general population.  Furthermore, removal of the 
outliers did not markedly improve the skewed nature of the data and so were 
retained.      
Mahalanobis distance analysis revealed one multivariate outlier, based on the 
critical value of 24.32, p = 0.001, df = 7.  However, given only one multivariate 
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outlier was found, with a mahalanobis distance just beyond the critical value at 
24.53, this case was retained in the analysis.      
Examination of histograms and skewness statistics revealed non-normal 
distributions for the maternal-infant bonding variable, and for all of the depression 
measures; adolescent depression, adult depression, and postpartum depression.  
Maternal-infant bonding scores were negatively skewed, with few cases 
representing maternal-infant bonding at the lower end of the spectrum as would 
be expected with a population based sample as opposed to a clinically recruited 
sample.  A reflected square root transformation was performed on this 
distribution.  Skewness scores reduced from - 0.75 to - 0.06 and met the 
assumption of normality after transformation, Kolmogorov-Smirnov p =.200.   
In contrast, adolescent depression, adult depression, and postpartum 
depression were all positively skewed.  This again indicated that the majority of 
participants reported low levels of depression, consistent with the sample being 
from a non-clinical birth-cohort study.  Both square root and log transformations 
were performed on all three predictor variables to assess for the best 
improvements in skewness scores and normality.  Square root transformations 
yielded the most favorable improvements in the variables overall and whilst not 
ideal, were an improvement on the data in raw form.  Adolescent depression met 
the assumption of normality after being transformed, Kolmogorov-Smirnov p 
=.200, with the skewness score reducing from 0.66 to 0.04.  Adult depression did 
not meet strict normality criteria based on the Kolmogorov-Smirnov test of 
normality, but the skewness score reduced from 1.57 to 0.65.  Postpartum 
depression continued to violate assumptions of normality, regardless of method of 
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transformation.  A square root transformation improved the skewness score from 
2.56 to 1.33. 
While the transformations were not ideal, with some variables still failing to 
meet the assumption of normality, all continuous variables included in the 
analysis were able to be transformed in the same manner, allowing for ease of 
interpretation.  Furthermore, all variables were improved by the transformations 
applied, and regression is considered to be robust to small violations of normality 
(Bohrnstedt & Carter, 1971).  Examination of residuals scatterplots indicated the 
assumption of homoscedasticity was satisfied for all depression variables, and the 
maternal-infant bonding outcome variable.   
4.1.6 Descriptive statistics.  Descriptive statistics were calculated for all 
variables in the hierarchical regression model.  Descriptive statistics for the 
dependent and independent variables are presented in Table 9 below.   
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Table 9 
Descriptive Statistics for Study Variables and Covariates for G3 Mothers 
Continuous Variables 
Variable N M SD Min Max 
Adolescent Depression 131 5.71 3.61 0 17 
Adult Depression 134 5.21 5.12 0 29.33 
Postpartum Depression 135 2.27 3.44 0 20 
Gestational Age of Infant 135 39.41 1.91 32 42 
Maternal-Infant Bonding 135 83.33 5.92 63.6 93 
Categorical Variables 
SES 1983 Quartiles % 
  Highest 25.6 
  Medium- High 36.8 
  Medium- Low 16.5 
  Lowest 21.1 
G3 SES  
  Highest 34.1 
  Medium- High 37.1 
  Medium- Low 22 
  Lowest 6.8 
Marital Status   
  Single  16.5 
  Married 83.5 
Note. These values represent the descriptive statistics before a square root transformation was 
introduced for adolescent depression, adult depression, and postpartum depression, and before 
a reflected square root transformation was introduced for maternal-infant bonding.    
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4.1.6.1 Depression as a categorical variable.  Table 10 describes the 
number of participants at each wave of data collection who scored at or above the 
recommended cut-off scores for depression during the adolescent, adult, and 
postpartum waves of measurement.   
Table 10  
G3 Mothers Depression Cut-off Scores for each Wave of Measurement  
Measure Below cutoff 
score 
At or above 
cutoff score 
% of sample 
at or above 
cutoff 
SMFQ < 8 t 8  
  Wave 10 N = 92 N = 25 21% 
  Wave 11 N = 66 N = 52 44% 
  Wave 12 N = 93 N = 30 24% 
Adolescent Depression N = 96 N = 35 27% 
DASS21 < 10 t 10  
  Wave 13 N = 90 N = 29 24% 
  Wave 14 N = 90 N = 31 26% 
  Wave 15 N = 102 N = 25 20% 
Adult Depression N = 99 N = 35 26% 
Postpartum Depression N = 128 N = 7 5% 
 
The proportion of study one participants experiencing depressive symptoms 
at any time during the preconception years was between 20% and 44%.  At wave 
11 (ages 15-16) the proportion of participants reporting depressive symptoms at or 
above the cut-off score increased dramatically to 44%.  It is possible that this age 
range represents a time of increased stress for adolescents as they either exit 
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education, or transition into the senior years of high school; both of which are 
associated with adjustment to change.  Many young people may also enter casual 
employment and experience an increase in responsibility.  These factors may have 
a detrimental effect upon mood and may explain the spike in depressive 
symptoms reported at this age. 
The prevalence of depression in Australians aged between 16 and 24 years 
is estimated to be 6.3% or one in 16 (Beyondblue, 2013).  The percentage of 
participants in the current study reporting depressive symptoms at or above the 
cut-off appears to over represent individuals in this age range.  The sample 
percentages are indicative of those experiencing depressive symptoms at a 
moderate to high level, however this does not imply diagnostic criteria for a 
depressive disorder would be met.  
The prevalence of depression among women in Australia is reported to 
range from 4.3% to 43.9% (Loxton et al., 2010).  Prevalence estimates vary 
greatly due to the variation in the manner in which depression is measured in 
research.  Higher rates of depression reported in research are associated with 
younger women, and depressive symptomatology rather than a clinical diagnosis 
of depression (Loxton et al., 2010).  The proportion of current study participants 
scoring at or above the cutoff scores for depression is likely to be consistent with 
previous research on young Australian women as depressive symptoms were 
examined, rather than a diagnosis of depression.      
The prevalence of postpartum depression for women in Australia is 
estimated to be between six and 22% at one month after childbirth (Deloitte 
Access Economics, 2012).  The proportion of the current sample reporting 
symptoms of postpartum depression is lower than the estimated prevalence for 
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postpartum women, at five percent.  However, the prevalence of postpartum 
depression reduces markedly after the first year postpartum (Davé et al., 2010).  
The measurement of postpartum depression in the current study occurred between 
11 and 36 months postpartum, which may partially explain the lower percentage 
of the sample reporting depressive symptomatology.      
4.1.7 Correlations.  Bivariate correlations were examined to determine the 
relationship between all continuous variables included in the analysis (see Table 
11).  Examination of correlation coefficients among variables in the hierarchical 
regression model revealed no evidence of singularity (r =1) or multicollinearity (r 
>.8).  In addition, collinearity statistics were all within acceptable limits; tolerance 
.59-.97, VIF 1.03-1.71.   
Significant correlations were observed for the depression variables.  
Adolescent depression was strongly correlated with adult depression (r = .57, p < 
.001), and showed a moderate correlation with postpartum depression (r = .32, p < 
.001).  Adult depression was more highly correlated with postpartum depression 
(r = .40, p <.001).  Significant correlations of a moderate to strong magnitude 
were observed for the predictor variables adolescent, adult, and postpartum 
depression, as well as gestational age of the infant at birth with the maternal-
infant bonding outcome variable.  The strongest correlation with the outcome 
variable was observed for postpartum depression (r = -.47, p < .001), followed by 
adult depression (r = -.26, p < .001), adolescent depression (r = -.23, p < .01), and 
gestational age (r = -.22, p < .01) 
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Table 11 
Inter-correlations between Study Variables for G3 Mothers 
 Maternal-Infant Bond Adolescent Depression Adult Depression Gestational Age Postpartum Depression 
Maternal-Infant Bond 1 .23** .26*** .22** .47*** 
Adolescent Depression .23** 1 .57*** -.00 .32*** 
Adult Depression .26*** .57*** 1 .02 .40*** 
Gestational Age .22** -.00 .02 1 .11 
Postpartum Depression .47*** .32*** .40*** .11 1 
Note: Due to the reflection transformation performed on the maternal-infant bond variable prior to analysis, all positive correlations are 
interpreted as negative correlations and vice versa.  *p < .05.  **p < .01.  ***p < .001
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4.1.8 Hierarchical multiple regression.  To assess the relative 
contributions of SES 1983, G3 SES, marital status, gestational age of the infant at 
birth, depression occurring during adolescence and adulthood, and postpartum 
depression upon the maternal-infant bond, a seven step hierarchical multiple 
regression was conducted.   For this analysis, SES at 1983 was entered at step one 
to control for any contribution that the SES the mother was born into may have 
upon bonding with her infant.  It could be argued that those mothers born into 
higher SES circumstances may be expected to have higher scores on the bonding 
variable given the benefits that higher SES may have had on their psychosocial 
and emotional development. 
The following steps included depression occurring along chronological time 
points to assess for the independent and cumulative impact of depression with 
regard to the temporal relationship to maternal-infant bonding.  Adolescent 
depression was entered at step two and adult depression was entered at step three.  
G3 SES and marital status at G3 were entered at steps four and five respectively, 
to control for the effect of G3 SES on the maternal-infant bond prior to entering 
gestational age of the infant at birth and postpartum depression at the final steps 
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Table 12 
Hierarchical Regression Analyses Predicting Quality of Maternal-Infant Bonding from Depression Occurring at Adolescence, Adulthood, and 
Postpartum   
 *p < .05.  **p < .01.  **p < .001.
  Model 1  Model 2  Model 3  Model 4 
Variable  B SE B E  B SE B E  B SE B E  B SE B E 
SES 1983  -.074 .077 -.086  -.070 .075 -.081  -.084 .075 -.098  -.094 .076 -.108 
Adolescent Depression      .305 .115 .232**  .154 .138 .117  .145 .139 .110 
Adult Depression          .196 .103 .200  .190 .103 .195 
G3 SES              .078 .084 .081 
Marital Status                 
Gestational Age                 
Postpartum Depression                 
R²  .007    .061*    .088*    .094*   
Adj R²  -.001    .046    .066    .065   
'R²  .007    .054**    .027    .006   
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Table 12 Cont. 
*p < .05.  **p < .01.  **p < .001
  Model 5  Model 6  Model 7 
Variable  B SE B E  B SE B E  B SE B E 
             
SES 1983  -.087 .076 -.100  -.071 .075 -.082  -.039 .070 -.045 
Adolescent Depression  .148 .139 .112  .156 .136 .118  .094 .127 .072 
Adult Depression  .168 .105 .171  .161 .103 .164  .030 .100 .031 
G3 SES  .058 .086 .060  .062 .085 .065  -.018 .080 -.019 
Marital Status  -.253 .236 -.098  -.222 .232 -.086  -.267 .215 -.103 
Gestational Age      .099 .042 .201*  .079 .039 .162* 
Postpartum Depression          .491 .107 .408*** 
             
R²  .103*    .143**    .272***   
Adj R²  .066    .100    .229   
'R²  .008    .040*    .129***   
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SES at 1983, entered into the model at step one, did not contribute 
significantly to the prediction equation F (1,125) = 0.93, p = .336, accounting for 
a negligible 0.7% of the variation in maternal-infant bonding.  The addition of 
adolescent depression to the model at step two significantly increased the 
predictive capacity of the model by 5.4%.  The model at step two was significant; 
R² = .061, F (2,124) = 4.03, p = .020.  While the addition of adult depression 
increased the model’s predictive capacity by 2.7%, this change was not 
significant.  The overall prediction, however, remained significant, R² = .088, F 
(3,123) = 3.95, p = .010.  G3 SES did not make a significant contribution to the 
model, contributing only 0.6% increase in predictive capacity at step four, R² = 
.094, F (4,122) = 3.17, p = .016.  Similarly, marital status contributed a small 
increase of 0.8% to the model at step five, R² = .103, F (5,121) = 2.77, p = .021. 
Gestational age of the infant at birth contributed to a significant change in 
the model, accounting for an additional 4.0% predictive capacity of the model, R² 
= .143, F (6,120) = 3.33, p = .005.  The final step assessed the impact of 
postpartum depression on the quality of maternal-infant bonding over and above 
the inclusion of all other predictors in the study.  The inclusion of postpartum 
depression had the greatest impact on the predictive capacity of the model, adding 
12.9% to the model, R² = .272, F (7,199) = 6.34, p = .000.   
It was hypothesized that depressive symptoms occurring in women during 
the years prior to conception would significantly predict poorer maternal-infant 
bonding.  It was hypothesized that postpartum depressive symptoms would 
significantly predict poorer maternal-infant bonding, with postpartum depressive 
symptoms expected to be a significant predictor of variance in maternal-infant 
bonding above and beyond the variance accounted for by depressive symptoms 
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occurring prior to conception.  Both hypotheses were supported.  Examination of 
the standardised beta weights for each variable demonstrates that postpartum 
depression possesses the highest level of predictive importance within the final 
model (E =.408, p =.000).  Gestational age was also a unique predictor of 
maternal-infant bonding (E =.162, p =.043).  Depression occurring at earlier time 
points were not significant unique predictors of the quality of the maternal-infant 
bond. 
While only postpartum depression and gestational age were independently 
predictive of maternal-infant bonding when all other variables in the model were 
held constant, the inclusion of depression measures chronologically in the model 
revealed that both adolescent and postpartum depression significantly improved 
the predictive power of the model as they were entered.  The inclusion of adult 
depression at step three increased the overall predictive capacity of the model 
from explaining 6.1% of the variance in the maternal-infant bond to 8.8% of the 
variance, although this was not significant.   
Given the large overlap between depression symptoms reported in the 
sample during adolescence and early adulthood (r = .57) it is not surprising that 
the inclusion of depression during adolescence reflects a considerable contribution 
to the predictive model with adult depression contributing only minimally over 
and above this effect.     
4.2. Study Two Participants 
Sixty-eight male G2 ATP members and their infants participated in the 
current study.  Of the 80 men who had participated in the 12-month interview of 
the G3 study, 68 of these met all inclusion criteria for the current study and were 
included in the analysis.   
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4.2.1 Hypotheses.  The current study represents a preliminary exploration 
of the relationship between depressive symptoms occurring at various 
developmental time points in the father's life, and the paternal-infant bond.  
Studies examining the influence of depression upon attachment in fathers are very 
rare, and there have been no studies to date that have measured the influence of 
preconception history of depression in fathers upon the father-infant bond.  The 
impact of depression in adolescence on the paternal-infant bond has also not been 
examined.     
It was hypothesized that depressive symptoms occurring in men during the 
years prior to conception would significantly predict poorer paternal-infant 
bonding.  It was hypothesized that postpartum depressive symptoms would 
significantly predict poorer paternal-infant bonding, with postpartum depressive 
symptoms expected to be a significant predictor of variance in paternal-infant 
bonding above and beyond the variance accounted for by depressive symptoms 
occurring prior to conception.   
4.2.2 Missing item responses.  At the first wave of adolescence (wave 10; 
ages 13-14) there were five cases with responses missing for one of the 13 SMFQ 
items.  Upon visual inspection, there did not appear to be any pattern to missing 
responses for these five cases.  Individual item responses were likely to be 
missing due to data entry errors or participants omitting a single item by mistake.  
Scores were replaced with the mean of the other 12 item response scores for each 
participant on the SMFQ, rounded to the nearest whole value.  At the second 
wave of adolescence (wave 11; ages 15-16), 22 cases were missing data for one 
item on the SMFQ.  As with the female participants in study one, a single item 
was found to account for the majority of missing cases, which was due to a 
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printing error in the questionnaire.  Response options had failed to be printed next 
to the question and instead this space was left blank (see questionnaire in 
Appendix A).  Whilst some participants improvised and inserted their response, 
many did not and skipped the item.  Scores were replaced with the mean of the 
other 12 item scores for each case on the SMFQ, rounded to the nearest whole 
value.  At the third wave of adolescence (wave 12), there were no cases missing 
individual item responses on the SMFQ.   
At the first wave of adulthood (wave 13; ages 19-20), one case was found to 
be missing a response for a single item on the DASS21.  At the second wave of 
adulthood (wave 14, ages 23-24), one case was missing a response for a single 
item on the DASS21 and only one case was missing a single response in the third 
wave of adulthood (wave 15, ages 27-28).  The three cases with missing responses 
to single items were independent cases.  Scores were replaced with the mean of all 
other scores for that case on the DASS21, rounded to the nearest whole value.   
At postpartum, all cases had complete depression data for all items of the 
EPDS and DASS21.  However, there were seven cases with missing responses for 
single items on the paternal-infant bonding outcome variable.  While all seven 
cases were missing only one item response, upon visual inspection no pattern was 
noted as all cases appeared to have omitted a response for a different item.  
Missing values were replaced with the mean of all other scores for that case on the 
paternal-infant bonding measure, rounded to the nearest valid score (after scores 
had been recoded).    
4.2.3 Missing data.  Of the 80 fathers who had completed the paternal-
infant bonding measure as part of the G3 study, there were 14 cases with missing 
data for the three adult waves of measurement.  Of these, 11 cases were also 
130 
 
 
missing data for depression at all three waves of adolescence.  However, all 11 
cases had G3 data, representing participants who for some reason had not 
participated in the self-report data collection waves during adolescence and early 
adulthood but had elected to re-engage with the study once they had a child and 
voluntarily participated in the G3 study.  With data available only for the outcome 
measure and no available data for the key preconception predictors, these cases 
were unable to be included in the analysis.  These 11 cases were compared to the 
remaining cases included in subsequent analyses to investigate whether there were 
any key differences between the two groups that may have unduly influenced the 
results of the analyses. While the cases that had missing data for the 
preconception waves had a slightly lower group mean score for postpartum 
depression (N = 11; M = 2.18) compared to the included sample (N = 69; M = 
3.07), an independent samples t-test revealed this difference was not significant (p 
= .586).  Cases excluded due to missing preconception data also had slightly 
lower paternal-infant bonding scores (N = 11; M = 79.34) than the included 
sample (N = 69; M = 80.59), but this difference was also non-significant (p = 
.375).  These analyses suggest that the degree of depressive symptoms and the 
extent of self-reported bonding with their infant did not differ between the 
included and excluded individuals.   
For the 11 cases with only G3 data available, postpartum depression showed 
no relationship to paternal-infant bonding, r =-.06, p = .848.  In contrast, the 
retained sample of 69 fathers included in the analysis for study two showed a 
significantly strong negative correlation between postpartum depression and 
paternal-infant bonding, r =-.51, p < .01.  Surprisingly these correlations appear to 
indicate that the 11 participants excluded from that analyses due to missing data in 
131 
 
 
the preconception years showed no relationship between postpartum depression 
and paternal-infant bonding.  This may be due to the extremely low sample size 
adversely affecting the power to find a significant correlation.  Alternatively, if 
this is a genuine finding it may indicate that exclusion of these participants 
artificially inflated the relationship between depression and paternal-bonding as 
the retained sample showed a strong relationship between these two variables in 
contrast to the lack of association within the excluded sample.       
4.2.4 Collapsing of data across waves.  The adolescent depression variable 
used in the analysis represented the average of three waves of data collection 
(waves 10, 11, and 12; ages 13-14, 15-16, and 17-18) to ensure each participant 
who had completed at least one wave of measurement during adolescence was 
retained, thus maximising the sample size.  More importantly, with a small sample 
size, this was necessary so as to reduce the number of predictor variables entered 
in to the equation.  Individual participant scores, therefore, represented the 
severity of depression experienced on average during the adolescent years, with 
chronicity of depression also a factor.  Highest scores on this variable represent 
individuals who either self-reported an extremely high level of depression at a 
single time point but failed to participate at other times, or represent individuals 
reporting elevated depressive symptoms consistently across three time points 
rather than individuals who reported more fluctuating levels of depression. 
Similarly, the adult depression variable represents the average DASS21 
score for each participant across three waves of measurement (waves 13, 14 and 
15; ages 19-20, 23-24, and 27-28).  Again, this ensured that each participant who 
had completed at least one wave of measurement during adulthood was retained 
for the purpose of obtaining the maximum sample size.       
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The EPDS is specifically designed to assess postpartum depression, but it 
was only completed by participants with an infant aged between 12-18 months (n 
= 46).  Participants with infants outside of this age range did not complete the 
EPDS.  In contrast, all participants in the G3 study completed the DASS21.  A 
correlation was performed for the 46 cases with both EPDS data and DASS21 
data at the G3 time point.  EPDS scores were found to correlate significantly with 
the DASS21 scores; r =.57 (two-tailed), p < .01.  Given the high degree of 
consistency between the EPDS and the DASS21, postpartum depression data 
included in the analyses for G3 fathers was based on scores from the DASS21 at 
G3 rather than the EPDS in order to retain a larger sample size.   
As the outcome measure included in this study was a continuous variable, 
all predictor variables were entered into the equation in continuous form.  
However, each measure of depression used in the study can also be used clinically 
as a screening questionnaire to provide information on whether the severity of 
symptoms self-reported by the individual may potentially meet diagnostic criteria.   
4.2.5 Statistical assumptions.  Prior to conducting a hierarchical multiple 
regression, the relevant assumptions of this statistical approach were tested.  The 
current study aimed to evaluate a model including seven independent variables 
with a total of 68 participants.  According to Tabachnick and Fidell (2007), the 
rule of thumb for the ratio of cases to independent variables (IVs) is N > 50+8m 
where m is the number of IVs.  While this would require 106 cases for seven 
independent variables in a multiple regression, in addition to this, hierarchical 
multiple regression requires even more cases.  The current study does not meet 
this ratio at only 68 cases.  However, given the exploratory nature of the current 
preliminary study the sample size was deemed adequate for the current analysis. 
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To examine statistical outliers, z scores were calculated for the depression 
predictor variables and the outcome variable.  There were no univariate outliers 
for the adolescent depression variable.  There was one univariate outlier for the 
adult depression variable, with a DASS21 score of 29.33 out of a possible score of 
42, and two univariate outliers for the postpartum depression variable, with 
DASS21 scores of 22 and 26 out of a possible score of 42.  Two univariate 
outliers were found for the paternal-infant bonding outcome measure, with MPAS 
scores of 47.20 and 52.40 out of a possible range of scores from 19 to 95.  All 
univariate outliers were deemed clinically relevant as the scores were valid and 
fell within the possible score range for the relevant measure, thus reflecting the 
variation that exists in the general population.  Removal of these outliers did not 
reduce the skewness of the depression variables and so these outliers were 
retained.  Moreover, mahalanobis distance analysis revealed no multivariate 
outliers, based on the critical value of 24.32, p = 0.001, df = 7, even with the 
inclusion of the univariate outliers.   
Examination of histograms and skewness statistics revealed non-normal 
distributions for the paternal-infant bonding variable, and for all of the depression 
measures; adolescent depression, adult depression, and postpartum depression.  
Paternal-infant bonding scores were negatively skewed.  A reflected square root 
transformation was performed on this distribution.  Skewness scores reduced from 
-1.87 to 0.33 and met the assumption of normality after transformation, 
Kolmogorov-Smirnov p =.200.  Adolescent depression, adult depression, and 
postpartum depression were all positively skewed.  Both square root and log 
transformations were performed on all three predictor variables to assess for the 
best improvements in skewness scores and normality.  Square root 
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transformations yielded the most favorable improvements in the variables overall, 
and whilst still not ideal were an improvement on the data in raw form.  
Adolescent depression met the assumption of normality after being transformed, 
Kolmogorov-Smirnov p =.200, with the skewness score reducing from 1.19 to 
0.49.  Adult depression did not meet strict normality criteria based on the 
Kolmogorov-Smirnov test of normality, but skewness score reduced from 1.69 to 
0.76.  Postpartum depression continued to violate assumptions of normality, 
regardless of method of transformation.  A square root transformation improved 
the skewness score from 2.97 to 1.63.  Examination of residuals scatterplots 
indicated the assumption of homoscedasticity was satisfied for all depression 
variables, and the paternal-infant bonding outcome variable.   
4.2.6 Descriptive statistics.  Descriptive statistics were calculated for all 
variables in the hierarchical regression model.  Descriptive statistics for the 
dependent and independent variables were calculated and are presented in Table 
13 below.   
 
 
 
 
 
 
 
 
 
 
135 
 
 
Table 13 
Descriptive Statistics for Study Variables and Covariates for G3 Fathers 
Continuous Variables 
Variable  N M SD Min Max 
Adolescent Depression 66 4.37 3.35 0 14 
Adult Depression 65 6.35 6.18 0 29.33 
Postpartum Depression 68 2.85 4.87 0 26 
Gestational Age of Infant 66 39.38 2.40 33 42 
Paternal-Infant Bonding 68 80.60 8.04 47.40 91 
Categorical Variables 
SES 1983 Quartiles % 
  Highest 27.3 
  Medium- High 24.9 
  Medium- Low 34.2 
  Lowest 13.6 
G3 SES  
  Highest 29.4 
  Medium- High 39.7 
  Medium- Low 22.1 
  Lowest 8.8 
Marital Status   
  Single  14.7 
  Married 85.3 
Note. These values represent the descriptive statistics before a square root transformation was 
introduced for adolescent depression, adult depression, and postpartum depression, and before 
a reflected square root transformation was introduced for paternal-infant bonding.    
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4.2.6.1 Depression as a categorical variable. Table 14 describes the number 
of participants at each wave of data collection who scored at or above the cut-off 
scores for depression during the adolescent, adult, and postpartum waves of 
measurement.   
Table 14  
G3 Fathers Depression Cut-off Scores for each Wave of Measurement  
Measure Below cutoff 
score 
At or above 
cutoff score 
% of sample 
at or above 
cutoff 
SMFQ < 8 t 8  
  Wave 10 N = 51 N = 12 19% 
  Wave 11 N = 51 N = 12 23% 
  Wave 12 N = 47 N = 6 11% 
Adolescent Depression N = 56 N = 10 15% 
DASS21 < 10 t 10  
  Wave 13 N = 46 N = 10 18% 
  Wave 14 N = 36 N = 10 22% 
  Wave 15 N = 37 N = 16 30% 
Adult Depression N = 49 N = 16 25% 
Postpartum Depression N = 64 N = 4 6% 
 
The proportion of study two participants experiencing depressive symptoms 
at any time during the preconception years ranged from 11% to 30%.  The highest 
rate of depressive symptoms occurred at wave 15 (ages 27-28) at 30%.  The 
lowest rate of depressive symptoms was reported at wave 12 (ages 17-18) at 11%. 
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The prevalence of depression (and anxiety) in Australian men between the 
ages of 16 and 24 is estimated to be 14.3% or one in seven (Beyondblue, 2014).  
The prevalence of depression among Australian men of any age is reported to be 
12.5% or one in eight (Beyondblue, 2014).  The percentage of participants in the 
current study reporting depressive symptoms at or above the cut-off appears to 
slightly over represent individuals in these age ranges.  The sample percentages 
are indicative of those experiencing depressive symptoms at a moderate or higher 
level, however this does not imply diagnostic criteria for a depressive disorder 
would be met.  
The prevalence of postpartum depression for men in Australia is estimated 
to be between 2.9% and 17.4% (Deloitte Access Economics, 2012).  The 
proportion of the current sample reporting symptoms of postpartum depression is 
within the expected range at six percent.  However, the measurement of 
postpartum depression in the current study occurred between 11 and 36 months 
postpartum.  Given the prevalence of postpartum depression reduces markedly 
after 12 months postpartum, the proportion of participants in the current study 
reporting a moderate to high level of depressive symptoms might have been 
expected to be lower than 6%.  The higher than average proportion of participants 
reporting depressive symptoms during all waves of measurement may partially 
account for this.    
4.2.7 Correlations.  Bivariate correlations were examined to determine the 
relationship between all variables included in the analysis (see Table 15).  
Examination of correlation coefficients among variables in the hierarchical 
regression model revealed no evidence of singularity (r =1) or multicollinearity (r 
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>.8).  In addition, collinearity statistics were all within acceptable limits; tolerance 
.55-.92, VIF 1.09-1.82.   
Significant correlations were observed for the depression variables.  
Adolescent depression was strongly correlated with adult depression (r = .54, p < 
.001), and showed a moderate correlation with postpartum depression (r = .34, p < 
.01).  Adult depression was more highly correlated with postpartum depression (r 
= .44, p < .001).  Significant correlations were also observed for the predictor 
variables adolescent, adult, and postpartum depression with the paternal-infant 
bonding outcome variable.  The strongest correlation with the outcome variable 
was observed for postpartum depression r = -.53, p < .001, followed by adolescent 
depression r = -.35, p < .01, and adult depression r = -.30, p < .01.
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Table 15 
Inter-correlations between Study Variables for G3 Fathers 
 Maternal-Infant Bond Adolescent Depression Adult Depression Gestational Age Postpartum Depression 
Paternal-Infant Bond 1 .35** .30** -.03 .53*** 
Adolescent Depression .35** 1 .54*** -.11 .34** 
Adult Depression .30** .54*** 1 .03 .44*** 
Gestational Age -.03 -.11 .03 1 -.09 
Postpartum Depression .53*** .34** .44*** -.09 1 
Note: Due to the reflection transformation performed on the paternal-infant bond variable prior to analysis, all positive correlations 
are interpreted as negative correlations and vice versa.  *p < .05.  **p < .01.  **p < .001.  
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4.2.8 Hierarchical multiple regression.  To assess the relative 
contributions of SES in 1983, G3 SES, marital status, gestational age of the infant 
at birth, depression occurring during adolescence and adulthood, and postpartum 
depression upon the paternal-infant bond, a seven step hierarchical multiple 
regression was conducted.   For this analysis, SES at 1983 was entered at step one 
to control for any contribution that the SES the father was born into may have 
upon his bonding with his infant.  It could be argued that those fathers born into 
higher SES circumstances may be expected to have higher scores on the bonding 
variable given the benefits that higher SES may have had on their psychosocial, 
and emotional development. 
The following steps included depression occurring along chronological time 
points to assess for the independent and cumulative impact of depression with 
regard to the temporal relationship to paternal-infant bonding.  Adolescent 
depression was entered at step two and adult depression was entered at step three.  
G3 SES and marital status at G3 were entered at steps four and five respectively, 
to control for the effect of G3 SES and marital status on the paternal-infant bond 
prior to entering gestational age of the infant at birth and postpartum depression at 
the final steps.   
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Table 16 
Hierarchical Regression Analyses Predicting Quality of Paternal-Infant Bonding from Depression Occurring at Adolescence, Adulthood, and 
Postpartum   
  
Model 1  Model 2  Model 3  Model 4 
Variable  B SE B E  B SE B E  B SE B E  B SE B E 
SES 1983  -.261 .131 -.247  -.261 .123 -.247*  -.265 .123 -.251*  -.251 .120 -.238* 
Adolescent Depression      .615 .202 .354**  .465 .239 .268  .411 .235 .237 
Adult Depression          .185 .159 .160  .104 .160 .090 
G3 SES              .300 .145 .251* 
Marital Status                 
Gestational Age                 
Postpartum Depression                 
R²  .061    .186**    .204**    .259**   
Adj R²  .046    .159    .164    .208   
'R²  .061    .125**    .018    .054*   
*p < .05.  **p < .01.  ***p < .001 
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Table 16 Cont. 
  Model 5  Model 6  Model 7 
Variable  B SE B E  B SE B E  B SE B E 
             
SES 1983  -.247 .121 -.234*  -.248 .122 -.235*  -.221 .114 -.209 
Adolescent Depression  .405 .237 .233  .396 .242 .228  .342 .226 .197 
Adult Depression  .080 .172 .069  .081 .174 .070  -.047 .167 -.040 
SES G3  .298 .146 .249*  .299 .148 .249*  .115 .150 .096 
Marital Status  -.172 .435 -.051  -.194 .449 -.058  -.176 .418 -.052 
Gestational Age      -.015 .067 -.027  .008 .063 .014 
Postpartum Depression          .520 .168 .410** 
             
R²  .261**    .262**    .372***   
Adj R²  .196    .182    .292   
'R²  .002    .001    .110**   
*p < .05.  **p < .01.  ***p < .001. 
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SES at 1983, entered into the model at step one, fell just below the level of 
statistical significance F (1, 61) = 3.96, p = .051, accounting for 6.1% of the 
variation in paternal-infant bonding.  The addition of adolescent depression to the 
model at step two significantly increased the predictive capacity of the model by 
12.5%.  The model at step two was significant; R² = .186, F (2, 60) = 6.86, p = 
.002.  There was no significant change in the model with the addition of adult 
depression, however the model’s predictive capacity increased by 1.8%, R² = 
.204, F (3, 59) = 5.05, p = .004.  G3 SES made a significant contribution to the 
model at step four, contributing a 5.4% increase in predictive capacity, R² = .259, 
F (4, 58) = 5.06, p = .001.  Marital status contributed a negligible increase of 
0.2% to the model at step five, R² = .261, F (5, 57) = 4.02, p = .003.   
Gestational age of the infant at birth did not contribute to a significant 
change in the model, accounting for only 0.1% change in the model, R² = .262, F 
(6, 56)  = 3.30, p = .007.  The final step assessed the impact of postpartum 
depression on the quality of paternal-infant bonding over and above the inclusion 
of all other predictors in the study.  The inclusion of postpartum depression had 
the greatest impact on the predictive capacity of the model, adding 11.0% to the 
model, R² = .372, F (7, 55) = 4.65, p = .000.   
It was hypothesized that depressive symptoms occurring in men during the 
years prior to conception would significantly predict poorer paternal-infant 
bonding.  It was hypothesized that postpartum depressive symptoms would 
significantly predict poorer paternal-infant bonding, with postpartum depressive 
symptoms expected to be a significant predictor of variance in paternal-infant 
bonding above and beyond the variance accounted for by depressive symptoms 
occurring prior to conception.  Both hypotheses were supported.  Examination of 
144 
 
 
the standardised beta weights for each variable demonstrates that postpartum 
depression possesses the highest level of predictive importance within the model 
(E =.410, p =.003).  Depression occurring at earlier time points did not represent 
significant unique predictors of the quality of the paternal-infant bond. 
While only postpartum depression was independently predictive of paternal-
infant bonding, when all other variables in the model were held constant, the 
inclusion of measures of depression chronologically in the model revealed that 
both adolescent and postpartum depression significantly improved the predictive 
power of the model.  The inclusion of adult depression at step three increased the 
overall model from explaining 18.6% of the variance in the paternal-infant bond 
to 20.4% of the variance, although this was not significant.  Given the large 
overlap between depressive symptoms reported in the sample during adolescence 
and early adulthood (r = .54) it is not surprising that the inclusion of depression 
during adolescence reflects a considerable contribution to the predictive model 
with adult depression contributing only minimally over and above this effect.   
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CHAPTER FIVE: DISCUSSION 
 
 The current study investigated the influence of depression occurring in the 
preconception years of adolescence and adulthood upon the later bond between 
parent and infant.  The impact of depression experienced many years prior to 
pregnancy on the bond between parent and infant has largely been ignored in the 
research literature, with most studies examining parent-infant bonding focusing 
only on mothers, and postpartum depression.  Although exploratory, the current 
study has extended the research on parental depression and the quality of the 
parent-infant bond by examining and comparing both mothers and fathers with 
depression occurring at various developmental time points.   
5.1 Study Rationale 
 The nature of the parent-infant relationship has been widely researched; 
however, the vast majority of studies have examined this relationship primarily 
with respect to infants and their mothers.  Research focusing on the relationship 
between fathers and their infants is minimal.  Moreover, even less research has 
been conducted on the influence of paternal depression and the parent-infant 
relationship.  Of the research previously conducted, no study has examined the 
history of depression prior to conception in parents prospectively.   
 Depressive symptoms can commence during the adolescent years, and 
depressive episodes tend to be recurrent (National Institute of Mental Health, 
2014).  Depression is common among adults, particularly between the ages of 15 
and 44 years, which encompass the peak childbearing years (WHO, 2012).  It is 
believed that depressive symptoms impact upon a parent's ability to be 
emotionally available to their infant, as the depressed parent is likely to be pre-
occupied with their own thoughts and feelings, which reduces their capacity to 
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connect with their infant in an emotionally healthy way (Bowlby, 1969/82).  Thus, 
depression occurring postpartum is believed to be a major disruption to the 
development of a healthy parent-child relationship (Cicchetti et al., 1999; 
Edhborg et al., 2001; McMahon et al., 2006; Toth et al., 2009; Zauderer, 2008). 
 The intergenerational transmission of risk for mental health conditions is 
believed to be mediated via the parent-child relationship in early childhood 
(Bowlby, 1969/1982; Howe, 2011).  Bonding and attachment difficulties between 
parents and their infants increase the risk for the development of a maladaptive 
internal working model in the infant (Howe, 2011).  A maladaptive internal 
working model, influenced by the disruption to the emotional bond between the 
parent and infant, may be characterised by core schemas such as a belief that one 
is unlovable, ineffectual, and co-dependent (Howe, 2011).  Maladaptive internal 
working models increase the risk for future psychopathology (Bowlby 1969/82; 
Howe, 2011).       
 Greater understanding of the impact of depression occurring at different 
developmental time points in the parent's life upon their ability to emotionally 
bond with their infant may aid in developing targeted preventive interventions for 
parent-infant bonding difficulties.  By investigating prospectively the impact of 
depression in the preconception years, the current study aims to identify 
appropriate developmental time points where early intervention or preventative 
approaches with respect to treatment for depression may improve the subsequent 
relationship between the individual and their infant, thus reducing 
intergenerational transmission of mental health conditions.  Improved 
developmental outcomes for children who have experienced a healthy bond with 
their parent during infancy include a reduced risk for the development of 
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psychiatric conditions.  The mechanisms involved in intergenerational 
transmission of risk for mental health conditions are areas requiring additional 
research. 
 The Australian Temperament Project (ATP) represents an excellent 
opportunity to conduct a preliminary examination of the longitudinal impact of 
depression in the preconception years upon the parent-infant bonding process.  As 
a large, pre-existing life course study conducted with over 2,000 Australian men 
and women since their birth in 1983, the ATP also provides an unusual 
opportunity to investigate the relationship between depression and parent-infant 
bonding in both mothers and fathers.  Studies such as the ATP are extremely rare 
and, more importantly, participants are now at the peak age of transition to 
parenthood (McNally et al., 2011).  Their children, the next generation of 
participants, therefore offer the possibility of examining intergenerational patterns 
and relationships related to a variety of outcomes, including mental health.     
5.2 Research Objectives 
The first objective of the current research was to conduct a systematic 
review of the relationship between parental depression and infant attachment 
security.  Whilst this systematic search yielded 14 studies that examined this 
relationship with mothers, there were no studies found to have investigated this 
relationship for fathers.  Thus, inclusion criteria were broadened to include 
measures of bonding in order to gain an understanding of the impact of depression 
upon the father-infant relationship.  Even with the broadening of the search terms, 
it was revealed that minimal research has been conducted in this area.  A total of 
six studies were found and included for review.   
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Evidence from the systematic reviews of research on parental depression 
and parent-infant attachment and bonding suggested that depression, particularly 
postpartum depression, is likely to contribute to attachment and bonding 
difficulties in infants and their parents.  However, minimal research was found 
that explored the influence of history of depression, and none that had examined 
the influence of preconception depression in adolescence or adulthood 
prospectively.  The research focusing on fathers was particularly weak.  Only six 
studies were found.  Furthermore, the examination of the paternal-infant bond 
occurred at or before 12 months postpartum in all of the included studies, which 
in studies of infant attachment has been claimed to be too early, as assessments of 
infant attachment at 18 months is more predictive of long term outcome than 
assessments at 12 months (Martins and Gaffan, 2000).     
Development of specific research hypotheses stemmed from the 
identification of specific gaps in the literature highlighted by the systematic 
reviews.  The subsequent empirical studies were designed to address three key 
research questions: (1) Does depression occurring during the preconception years 
of adolescence and adulthood have an impact upon the nature of the parent-infant 
bond? (2) Is the influence of postpartum depression upon the parent-infant bond 
stronger than depression occurring at earlier developmental time points not as 
proximal to the birth of the infant? (3) Are there differences in the effect of 
parental depression upon the parent-infant bond between mothers and fathers?   
5.3 Research Findings 
Findings for both study one and study two will first be discussed separately, 
with reference to research questions one and two.  Research question three will be 
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addressed via a comparison of the findings across the two studies for mothers and 
fathers.   
5.3.1 Study one.  The hypothesis that depressive symptoms occurring 
during the preconception years would significantly predict maternal-infant 
bonding quality was supported.  Adolescent depression significantly predicted 
maternal-infant bonding when entered into the regression model.  While the 
subsequent addition of adult depression did not contribute significantly to the 
prediction of maternal-infant bonding, the large overlap between symptoms of 
depression during adolescence and adulthood in the current sample may explain 
why depressive symptoms experienced during adulthood did not significantly 
improve the prediction of maternal-infant bonding over and above that of 
adolescent depression.  It is likely that in the current study sample, those who 
experienced depression during adulthood had already presented with elevated 
depressive symptoms during adolescence, especially as the highest incidence of 
depressive symptoms meeting clinically relevant cut-off scores suggestive of a 
possible diagnosis of depression were seen in females in the sample at wave 11 
(ages 15-16 years).      
The hypothesis that postpartum depressive symptoms would significantly 
predict poorer maternal-infant bonding, and that the influence of postpartum 
depression upon the maternal-infant bond would be stronger than for depressive 
symptoms occurring during the preconception years was supported.  Postpartum 
depression significantly predicted poorer maternal-infant bonding and increased 
the prediction of maternal-infant bonding substantially (12.9%).  The inclusion of 
postpartum depression contributed to the prediction of maternal-infant bonding 
over and above the influence of adolescent and adult depression.  With all 
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depression variables accounted for, only postpartum depression made a significant 
unique contribution to the prediction of maternal-infant bonding.  With 
postpartum depression included, adolescent depression no longer made a 
significant unique impact upon the prediction of maternal-infant bonding.     
The findings of the current study support previous research suggesting that 
parental depression impacts negatively upon the quality of the parent-infant 
relationship.  In a study of 100 mothers and their infants, Murray (1991) found 
that 18-month old infants of women who were depressed at six weeks postpartum 
were less likely to be securely attached to their mothers.  Whilst the current study 
measured postpartum depression and maternal-infant bonding, the findings 
demonstrate additional support for the finding that depression has a negative 
impact upon the parent-infant relationship, measured through a self-report of the 
emotional bond occurring between the parent and the infant rather than infant 
attachment. 
A study of 114 Australian women and their infants conducted by McMahon 
et al. (2006) found that women who experienced postpartum depression for a 
longer period of time (four months, 12 months, and 15 months) were more likely 
to have an infant classified as insecurely attached to their mother at 15 months.  
The current study measured the emotional bond between the mother and the infant 
between 12 and 36 months.  The women reporting depressive symptoms at the 
time of measurement are likely to have experienced postpartum depression for a 
longer period of time as postpartum depression is first diagnosed during 
pregnancy or up to four weeks postpartum (APA, 2013; Deloitte Access 
Economics, 2012).  The results of the current study support of the findings of 
McMahon et al. (2006), as postpartum depression influenced poorer quality of 
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maternal-infant bonding, consistent with higher rates of insecure infant 
attachment.   
A study of 50 mother-infant dyads by Teti et al. (1995) found that mothers 
of infants up to 21 months of age who were classified as insecurely attached 
reported significantly more depressive symptoms than mothers of infants who 
were classified as securely attached.  While the current study included infants of a 
broader age range, the findings are similar to the study by Teti et al. (1995), as 
higher depressive symptoms in the current sample were associated with a lower 
quality of emotional bonding between the mother and their infant.   
The findings of the present study are in support of previous research 
indicating maternal depression has a negative influence upon the parent-infant 
relationship.  The current study examined the nature of the emotional bond 
occurring between the mother and their infant, whilst previous research mentioned 
above examined the relationship between maternal depression and infant 
attachment security.  The concepts of infant attachment and maternal-infant 
bonding are unique, but closely related.  The nature of the relationship between 
maternal depression and infant attachment security, and maternal depression and 
maternal-infant bonding appear to be in parallel.  Whether the relationship 
between maternal depression and the parent-infant relationship is assessed 
through behavioural measures of the infant or by self-report measures by the 
mother, similar findings are likely.   
5.3.2 Study two.  The hypothesis that depressive symptoms occurring 
during the preconception years would significantly predict the quality of the 
paternal-infant bond was supported.  Adolescent depression when initially entered 
into the regression equation significantly predicted paternal-infant bonding.  The 
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addition of adult depression did not contribute significantly to the prediction of 
paternal-infant bonding.  In the current sample, adolescent depression was more 
predictive of poorer quality of paternal-infant bond than depression occurring 
during adulthood.  The large overlap between symptoms of depression during 
adolescence and adulthood in the current sample would explain why depressive 
symptoms experienced during adulthood did not significantly improve the 
prediction of paternal-infant bonding over and above that of adolescent 
depression.  Interestingly, while the highest rates of individuals meeting cut-off 
points for possible diagnosis of depression were noted to be during adolescence 
for females, the sample of male participants showed elevated rates later in life, 
during the adult years.  As the addition of depression in adulthood to the 
regression equation did not contribute significantly over and above that of 
adolescent depressive symptoms even though the symptoms were more prevalent 
during adulthood, it may be speculated that the duration of depressive symptoms 
is the more important contributor to the paternal-infant bond.  Alternatively, 
depression occurring during adolescence may be more influential for bonding 
relationships than depression occurring during adulthood, as adolescence is a 
critical time for the development of social identities which may be adversely 
impacted by the experience of depression.   
The hypothesis that postpartum depressive symptoms would significantly 
predict poorer paternal-infant bonding, and that the influence of postpartum 
depression upon the paternal-infant bond would be stronger than for depressive 
symptoms occurring during the preconception years was supported.  Postpartum 
depression significantly predicted paternal-infant bonding and increased the 
prediction of paternal-infant bonding substantially (11.0%).  The inclusion of 
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postpartum depression contributed to the prediction of paternal-infant bonding 
over and above the impact of adolescent and adult depression.  With all 
depression variables accounted for, only postpartum depression made a significant 
and unique contribution to the prediction of paternal-infant bonding; adolescent 
depression no longer made a significant unique impact upon the prediction of 
paternal-infant bonding.     
The findings of the current study support previous research suggesting that 
paternal depression impacts negatively upon the quality of the parent-infant 
relationship.  In their study of 51 experienced fathers and 66 inexperienced 
fathers, Ferketich and Mercer (1995) found paternal depression significantly 
predicted paternal-infant attachment at one, four, and eight months postpartum.  
The measures of both depression and paternal-infant bonding were different to 
those used in the current study, yet the findings were very similar.  Ferketich and 
Mercer (1995) used the Center for Epidemiologic Studies Depression Scale (CES-
D) to measure depression, and the How I Feel About My Baby Now (FAB) Scale 
to measure the quality of the paternal-infant bond.  The current study did not 
examine the influence of parental experience upon the paternal-infant bond, 
however Ferketich and Mercer (1995) found this was not predictive of the quality 
of the paternal-infant attachment bond.   
A study of 118 Australian fathers and their infants found that fathers 
experiencing depressive symptoms at one month and/or four months postpartum 
had significantly lower scores for paternal-infant bonding than fathers not 
experiencing depressive symptoms as indicated by scoring below the threshold of 
10 on the EPDS (Buist et al., 2003).  The current study used a very similar 
measure of the paternal-infant bond as the Buist et al. (2003) study.  The current 
154 
 
 
study measured the paternal-infant bond using the Maternal Postpartum 
Attachment Scale (MPAS; Condon & Corkindale, 1998).  Buist et al. (2003) used 
the Paternal Postnatal Attachment Questionnaire (PPAQ) to measure the paternal-
infant bond, which is believed to be an early version of the Paternal Postnatal 
Attachment Scale (PPAS; Condon et al., 2008).  The PPAS differs from the 
MPAS on only five items, which are worded differently but still measure very 
similar constructs.  The current study measured the influence of paternal 
depression upon the paternal-infant bond at or after 12-months postpartum, which 
is an extension of previous research measuring this relationship at earlier 
postpartum time points.  However, the findings of the current study remain very 
similar to that of Buist et al. (2003), indicating the possibility that the influence of 
paternal depression upon the paternal-infant bond remains stable over time.   
The findings of the present study are similar to previous research indicating 
paternal depression has a negative influence upon the parent-infant relationship.  
The current study examined the nature of the emotional bond occurring between 
the father and their infant.  It is not known how this study relates to the 
relationship between paternal depression and infant attachment security, as this 
relationship has not been studied to date.  Yet, it should be noted that the results 
of study one presented in this thesis report similar findings for the relationship 
between maternal depression and parent-infant bonding as found by previous 
studies that have examined this relationship with an outcome measure of infant 
attachment security. 
The findings of the current study extend the previous research by examining 
the influence of depression occurring in the preconception years, prospectively, 
upon the quality of the paternal-infant bond.  The current study found the 
155 
 
 
influence of depression occurring both preconception, and postpartum, to be 
detrimental to the paternal-infant bond. 
5.3.3 Comparison across studies.  The hypothesis that depressive 
symptoms occurring during the preconception years would significantly predict 
the quality of the parent-infant bond for both mothers and fathers was supported.  
The hypothesis that postpartum depressive symptoms would significantly predict 
poorer parent-infant bonding, and that the effect for postpartum depression would 
be stronger than for depressive symptoms occurring during the preconception 
years was also supported for both mothers and fathers.  The final research 
question related to whether the effect of parental depression upon the parent-
infant bond differed between mothers and fathers.  The current study findings 
suggest that the effect of parental depression upon the parent-infant bond is very 
similar for mothers and fathers.      
The findings of the current study suggests that the onset of depression in 
adolescence presents a significant risk to the emotional bond between the 
individual and their future offspring, even if the onset of depression occurred 15 
years or more prior to becoming a parent.  This effect was observed for both 
mothers and fathers, indicating that whilst depression is less common among 
adolescent males than females, the influence of depression during adolescence 
upon the ability to form an emotional bond with future offspring is as detrimental 
for men as it is for women.   
The presence of postpartum depression accounted for 12.9% of the variance 
in maternal-infant bonding, and 11% of the variance in paternal-infant bonding, 
over and above all other variables.  Postpartum depression was the only measure 
of depression that remained an independent predictor of parent-infant bonding 
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once all variables were entered into the prediction equation.  The relationship 
between postpartum depression and the quality of the parent-infant bond appears 
to be very similar for both men and women.  Thus the pattern of results for both 
men and women in the current study were consistent.  In contrast, examination of 
the covariate relationships yielded some findings unique to the male and female 
samples in the current study.     
Socioeconomic status was entered into the model at the first step in order to 
control for the influence of SES at the time of the parent's birth upon the parent-
infant relationship.  SES at step one was not a significant predictor of maternal-
infant bonding.  When SES was entered at step one for fathers, it almost reached 
statistical significance at p = .057, and accounted for 6.1% of the variance in 
paternal-infant bonding.  In each successive model, up to and including step six, 
SES at 1983 continued to be an independent predictor of the paternal-infant bond.   
G3 SES was entered at step four to control for the influence of SES at the time of 
measurement of the parent-infant bond.  G3 SES at step four made a significant 
contribution to the paternal-infant bond.  The contribution of G3 SES was 
significant, over and above the preconception waves of depression (adolescence 
and adulthood), accounting for 5.4% of the variance in paternal-infant bonding 
prior to the inclusion of marital status, gestational age of the infant at birth, and 
postpartum depression.  These results were not observed in the female sample, as 
G3 SES did not approach significance at any time. 
The results of the current study suggest that lower SES may have a 
detrimental impact upon the ability of the father to form a healthy emotional bond 
with their infant, and higher SES may assist in the development of a healthy 
emotional bond between fathers and infants.  The SES that the father is born into 
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and the SES at the time that the bonding process occurs with the infant both 
appear to have an influence upon the paternal-infant bond.  The earliest measure 
of SES considered both occupation and level of education of the G1 parent.  The 
G3 measure of SES considered the participant's perception of their financial 
situation.  The two measures of SES are not directly comparable, and it is not 
known what influence the type of occupation or level of education of the parent at 
postpartum may have upon the parent-infant bond.  Nevertheless, it is expected 
that being born into a higher SES bracket would allow for greater educational 
opportunity and result in the adult male, now a parent himself, being in a better 
financial situation than those born into a lower SES.  It is possible that fathers 
with a higher SES postpartum have less stress associated with their ability to 
provide for their family and are therefore more emotionally available to their 
infants, which promotes healthy bonding.   
Marital status was entered into the prediction equation at step five, after the 
G3 SES and the preconception variables, to control for the influence of marital 
status upon the parent-infant bond before gestational age of the infant at birth and 
postpartum depression.  Marital status was a dichotomous variable, where 
participants coded as being married were engaged or married (first marriage or 
later), and participants coded as single were never married, separated, or divorced.  
When entered at step five, marital status was not found to have a significant 
influence upon the parent-infant bond for fathers or mothers.  The very small 
amount of variance in the parent-infant bond that marital status accounted for in 
both mothers and fathers was similar; 0.8% and 0.2% respectively.  Marital status 
did not make any independent contribution to the variance in parent-infant 
bonding at any step in the prediction equation for mothers or fathers.  On the 
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surface this finding of the current study suggests that the quality of the parent-
infant bond is not affected by whether the parent (mother or father) is married.  
Yet, it must be noted that measurements of parental-infant bond and postpartum 
depression were conducted early in the child’s life and the majority of participants 
were married.  The lack of variance in the marital status variable limits the 
conclusions that can be made about this covariate. 
 Gestational age of the infant at birth appeared to have a very different effect 
upon the parent-infant bond for men and women in the study.  Gestational age of 
the infant at birth was entered at step six of the prediction equation to control for 
the influence this may have had upon the parent-infant bond before the inclusion 
of postpartum depression.  Gestational age of the infant at birth was not an 
independent predictor of paternal-infant bonding, and had a negligible impact 
upon the parent-infant bond for fathers, accounting for 0.1% of the variance in 
paternal-infant bonding.  In contrast, gestational age of the infant at birth had a 
significant influence upon the maternal-infant bond, explaining an additional 4% 
of variance in maternal-infant bonding over and above the effect of pre-
conception depressive symptoms during adolescence and adulthood.  Moreover, 
the impact of gestational age of the infant remained an independent predictor of 
the maternal-infant bond even when postpartum depression was entered into the 
equation.  Such results suggest that mothers with a preterm infant may have 
greater difficulty bonding with their child than those whose child is born full term, 
while a father’s ability to form an emotional bond with his infant is not dependent 
upon the gestational age of the child.   
The current study findings suggest that the impact of premature birth is 
more detrimental to the emotional bond between mothers and their infants than to 
159 
 
 
the emotional bond between fathers and their infants.  Premature birth of an infant 
can be associated with intensive medical interventions that could prevent the early 
bonding process between mothers and their infants due to reduced physical 
contact (Brisch, Bechinger, Betzler, & Heinemann, 2003; Frodi & Thompson, 
1985).  It is possible that physical contact, in particular the ability to breastfeed, 
may represent an important early bonding mechanism for mothers that is 
disrupted due to premature infant birth.  It is also possible that mothers may 
experience the preterm birth as traumatic, and may experience greater emotional 
distress associated with a premature birth than fathers, thus impacting upon their 
emotional availability to the infant.  Fathers may not experience guilt and anxiety 
that mothers may experience, as they have not been directly responsible for the 
infant's health during gestation.  Mothers may blame themselves for the premature 
birth, which is likely to have a very negative impact upon a mother's 
psychological and emotional wellbeing, thereby affecting her ability to respond 
sensitively to the infant's needs, and build a healthy parent-infant relationship.     
The current study found that the father’s ability to form an emotional bond 
with his infant is not dependent upon the gestational age of the child.  This study 
finding may be understood in light of previous research findings that suggest that 
the emotional bond between fathers and their infants commences and, to some 
degree, is established during gestation.  The current systematic review of the 
literature examining paternal depression and paternal infant bonding revealed that 
paternal fetal attachment, which is the emotional attachment a father forms to the 
unborn infant during gestation, was significantly predictive of paternal infant 
bonding (Condon et al., 2013; Ferketich & Mercer, 1995; Hjelmstedt & Collins, 
2008).  The studies examined paternal fetal attachment at 23, 24, and 26 weeks 
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gestation, respectively.  If the father's emotional bond to the unborn infant is 
already established by the end of the second trimester, premature birth of the 
infant would not be expected to impact upon the paternal-infant bond after birth.   
5.4 Methodological Strengths 
While the current study provided novel and important information with 
respect to the influence of depression on the formation of the parent-infant bond 
for both mothers and fathers, these findings must be interpreted within light of the 
strengths and weakness of the current study methodology.  The main strength of 
the current study lies in the use of longitudinal, prospective data for the 
examination of the relationship between parental depression and parent-infant 
bonding.  The prospective design of the study minimises bias that might otherwise 
occur in a cross-sectional design.  This study has allowed for the observation of a 
temporal association between history of depression and future parent-infant 
bonding difficulties.  This design minimises recall bias by measuring depression 
at the time the participant may have been experiencing symptoms, thus avoiding 
the need for retrospective recall with respect to variables of interest.  Recall bias 
includes the detrimental impact that current depression may have upon the 
recollection of previous mental health status.      
The measurement of adolescent and adult depression occurred over six 
waves of measurement, spanning 15 years of the participants' development.  There 
are no known studies that have prospectively examined the influence of 
preconception depression upon parent-infant bonding, particularly over such a 
broad developmental time frame.  
The current study has expanded upon the research on the parent-infant 
relationship, particularly for fathers, via the measurement of the parent-infant 
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relationship.  Traditionally, the parent-infant relationship has been examined via 
the Strange Situation Procedure (Ainsworth et al., 1978).  The current study has 
focused on the emotional bond between the parent and the infant instead of the 
traditional measurement of infant attachment security.  The measurement of the 
emotional bond via self-report offers insight into the parent's perception of the 
quality of the relationship between themselves and their infant, which has 
methodological advantages over the traditional measurement of the parent-infant 
relationship via the Strange Situation (Condon & Corkindale, 1998).  Rather than 
relying on the infant's reunion behaviours to provide an indication of the quality 
of the emotional bond between the infant and the parent, a self-report from the 
parent offers information not otherwise available from behavioural observations 
of the infant.  Also, as the Strange Situation may not be appropriate for use with 
infants and their fathers, a self-report is an appropriate means of assessing the 
parent-infant bond in fathers as well as mothers as it can accommodate the 
differing roles of mothers and fathers (Condon et al., 2008).   
The current study is the first study of its kind measuring the paternal-infant 
bond beyond 12-months postpartum.  The measurement of paternal-infant 
bonding beyond 12-months of age has not occurred in studies examining the 
influence of depression on this relationship.  The current study examined the 
quality of the paternal-infant bond between fathers and their infants with infant 
ages ranging from 12 to 36 months.  The current study provides new information 
about the likelihood of the quality of the paternal-infant bond remaining stable 
over the first three years postpartum.         
5.5 Study Limitations 
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While the current study features a number of strengths in term of design, it 
also has a number of methodological limitations.  One such limitation is the 
representativeness of the current sample.  While the initial ATP sample was 
designed to be representative of individuals in Victoria, the final sample upon 
which the current research was conducted represents only a very small portion of 
the original sample, and is less representative of the broader population.  The 
current sample had a higher SES compared to the original sample, and there were 
considerably fewer male participants than female participants.  There were also 
fewer participants from a culturally and linguistically diverse background in the 
current research sample than the original ATP sample.  
The number of men in the sample with depressive symptoms at any time 
was low, and there was a very low number of women with postpartum depressive 
symptoms.  In addition, the number of variables in the statistical model for fathers 
in the current study was more than recommended for the sample size.  As such the 
power was considerably reduced for the analysis in study two in particular, and 
findings need to be interpreted with this in mind.  Importantly, this exploratory 
study represents an initial analysis of the ATP G3 study data collected to date.  As 
this research is ongoing, future studies may be able to replicate the current 
findings with a larger sample for both mothers and fathers.   
Previous research on the parent-infant relationship tends to focus on infant 
attachment, while the current study examined the parent-infant bond.  There were 
two primary reasons for the examination of parent-infant bonding using the 
MPAS in the current study.  The first of these stems from the systematic review 
conducted.  While the systematic review of the literature pertaining to mothers 
and their infants specifically evaluated prior studies that had focused on the 
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infant’s attachment security, no research was found that examined parental 
depression and infant attachment security for fathers.  Secondly, while the ATP 
G3 study also employs the Strange Situation Procedure, given the commitment 
required from parents to participate in this assessment, the sample size was 
considerably increased by using self-report data from the MPAS as a measure of 
the parent-infant relationship.  Moreover, the Strange Situation Procedure and 
other such infant attachment security measures are designed to evaluate the 
infant’s attachment to the primary caregiver.  This precludes the evaluation of 
attachment to either parent.  As the current study aimed to compare the link 
between depression and parent-infant relationship quality in both mothers and 
fathers, it was necessary to focus on the construct of emotional bonding as 
opposed to attachment.  The examination of bonding therefore led to a disconnect 
between the systematic literature review for mothers and the systematic literature 
review for fathers, and the discussion of the current study findings for the female 
sample in light of previous research on mothers and their infants. 
Infant attachment and parent-infant bonding are very closely related and it 
has been argued that the nature of the emotional connection the parent has to their 
infant develops and informs the infant's attachment behaviour, as observed in the 
Strange Situation Procedure (Condon & Corkindale, 1998).  A self-report by the 
parent could be considered complimentary to the Strange Situation Procedure in 
assessing attachment, and offers the benefit of being a more time and cost-
effective measure of the emotional connection occurring between the parent and 
the infant.  This is of benefit for engaging and retaining parents, especially 
fathers, in research studies.  However, there are also potential confounders of a 
self-report of emotional bonding, including social desirability for the parents who 
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may want to create a good impression, the subjective nature of the parent’s 
experience, and the influence of recent improvements, changes, or deterioration.  
A self-report of the emotional bond between a parent and their infant does not 
directly assess the impact of the parent’s subjective experience of the emotional 
bond with their child upon the child themselves. 
The measure used in the assessment of the parent-infant bond was designed 
for use with women, although the current study employed it as a measure for both 
mothers and fathers.  Research using pre-existing data places researchers at a 
disadvantage regarding the selection of measures, as measures cannot be changed 
retrospectively.  The PPAS was specifically designed for use in men and would 
have been the ideal measure for examining the paternal-infant bond.  However, 
the MPAS and the PPAS have similar item content and thus the use of the MPAS 
in both studies is unlikely to have substantially impacted the validity of the 
measurement of the paternal-infant bond.  Furthermore, using the MPAS in both 
studies allowed for more direct comparison of the results for females and males.     
The use of a self-report measure for depressive symptoms and for the 
quality of the parent-infant bond is susceptible to the influences of social 
desirability.  Due to the stigma surrounding mental illness, participants may not 
have responded to items assessing for depression honestly as they may not wish to 
acknowledge that they are experiencing symptoms of a mental illness.  Social 
desirability may be particularly problematic at the postpartum time period, when 
new parents may not wish to respond unfavorably to questions about their feelings 
towards their infants.  Social desirability has been said to be a major source of 
poor reliability and validity of some parent attitude questionnaires (Condon & 
Corkindale, 1998).   
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Whilst there are great benefits to examining existing, longitudinal data, the 
variables available to examine, and the measures used to assess them, are fixed 
and with respect to longitudinal research may often become outdated.  
Furthermore, ensuring participant engagement over many years of a longitudinal 
study necessitates careful planning with respect to the burden of participation and 
therefore the length and number of questionnaires it is practical to include.  
Additional variables identified in the previous literature to influence the quality of 
the parent-infant relationship such as fetal attachment and social support may also 
have moderated or mediated the relationship between depression and parental-
infant bonding, but were unable to be included in the current study.   
Fetal attachment has been found to predict the quality of the emotional bond 
between fathers and their infants (Condon et al., 2013; Ferketich & Mercer, 
1995).  Fetal attachment was unable to be included in the current analysis.  The 
ATP G3 study participants who were recruited during pregnancy were given a 32-
week pregnancy questionnaire that included a measure of fetal attachment.  
However, the inclusion of this variable would have considerably reduced the 
included sample size as not all G3 participants were identified and recruited 
during pregnancy.  Furthermore, the measure of fetal attachment was only 
appropriate for administration to women given the item content (e.g., "It feels as if 
I'll be losing a part of myself when the baby is born").   
A measure of social support may also have been relevant for inclusion in the 
current study as the emotional and psychological health of the parent has been 
shown to be heavily influenced by social support (Beck, 2001; Halle et al., 2008; 
PANDA, 2013).  Social and emotional support assists in the development and 
maintenance of emotional and psychological health (Ozbay et al., 2007), which 
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increases the likelihood of sensitive and responsive caregiving in parents.  This is 
likely to result in a higher quality emotional bond between parent and infant.  For 
those in a partner relationship, a major source of social and emotional support will 
be the relationship partner (Bielawska-Batorowicz & Kossakowska-Petrycka, 
2006; Halle et al. 2008).  While marital status was selected for inclusion in the 
current study analysis, marriage does not adequately represent the quality of 
social and emotional support within the relationship.  Participants in the current 
study who indicated their marital status was single, divorced, or separated may 
have in fact been in unmarried, emotionally supportive relationships.  Thus it is 
likely that it is the presence and quality of the partner relationship rather than 
marital status that impacts upon the parent-infant bond.   
The current study was not able to examine the influence of co-morbid 
mental health conditions in individuals with depression due to the exploratory 
nature and small sample size of the current research.  Anxiety is a common 
experience for individuals both with and without depressive symptoms as it is the 
most common mental health condition in Australia, affecting one in four adults 
(Beyondblue, 2014).  Anxiety may impact the ability of the parent to form a 
strong emotional bond with their infant.  The influence of substance use upon the 
parent-infant bond was also not controlled for.  Men in particular may engage in 
substance use to manage emotional problems rather than seek help (Condon & 
Corkindale, 2004).  This was not accounted for in the current study as inclusion of 
additional variables in the regression equation would have further reduced the 
power of the analysis given the small sample sizes.   
5.6 Clinical Implications  
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The current research indicates that the presence of depressive symptoms 
prior to becoming a parent, as early as during adolescence, or in the postpartum 
period at the time of the development of the parent-infant bond is likely to have a 
negative impact upon the parent-infant relationship.  This effect was found for 
both mothers and fathers.  Previous research has shown that both mothers and 
fathers play an important role in the psychosocial development of their children 
(Grossman et al., 2008).  Hence any prevention, assessment or treatment for 
depression needs to optimally focus on not only individuals that are already 
parents, but also individuals long before they conceive.   
The onset of depression commonly occurs during adolescence (Kessler, 
Bergland, Demler, Jin, & Walters, 2005).  The current study revealed that 
depression occurring during adolescence has the potential to impact negatively 
upon the future parent-infant relationship.  Thus depression occurring for the 
individual has the potential to affect not just the individual and their partner as 
previous research has found, but their future children as well.  In addition to the 
detrimental impact depression has upon the life of the individual, the current 
research emphasises this additional reason to prevent and treat depression, 
particularly first episode depression.   
Engaging adolescents in treatment approaches for depression is an ongoing 
challenge for clinicians and the mental health system as the stigma associated 
with mental illness continues to be present in Australian society.  Successful 
psychological treatment of depression occurring during adolescence could reduce 
the likelihood of future episodes of depression, including postpartum depression.  
The reduction of depression is likely to improve outcomes for the parent-infant 
relationship, and possibly the future psychological health of the child.   
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Regardless, depression is likely to continue to be a significant health issue 
in the community.  The psychological treatment of depression in adults generally, 
as well as adults in the perinatal period is indicated.  However, this generally 
relies on the individual actively seeking assistance, which makes the detection of 
individuals suffering from depression difficult.  The recent introduction of routine 
screening for depression in Australian women during pregnancy and postpartum 
(Australian Government Department of Health, 2013), is a very positive change in 
the direction of better mental health outcomes for women and their offspring.  
Whilst appreciating the primacy of the mother-infant relationship, the male 
partners of pregnant women and new mothers have been excluded from screening.   
The current research indicates that clinical work with the parent-infant dyad 
could be highly beneficial given that depression occurring in the postpartum 
period has the potential to negatively impact upon the parent-infant bond.  
Supporting parents to manage their depressive symptoms, as well as engaging the 
parent in dyadic work to address behavioural interactions with the infant that may 
be influenced by their emotional and psychological state of health, could assist in 
reducing the risk to the parent-infant bond over time (Nylen, Moran, Franklin, and 
O’Hara, 2006).  There are several interventions that show great potential for 
preventing negative outcomes in the parent-child bond, including individual based 
therapies such as Interpersonal Psychotherapy and Psychodynamic Psychotherapy 
for the parent, as well as dyadic interventions such as Home-based dyadic 
interventions with parent and child (see Nylen et al., 2006).       
The current research would suggest that there are grounds for the routine 
screening of both men and women during the perinatal period.  It may be 
beneficial to gauge not only the emotional health of both parents, but their access 
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to social supports, the quality of their relationship, and whether they are 
experiencing financial hardship.  Supports put in place early could prevent future 
difficulties in the parental relationship, ongoing depression, and parent-child 
relationship difficulties.       
5.7 Future Directions  
The current study examined the relationship between parental depression 
and parent-infant bonding.  For both mothers and fathers, both a history of, and 
postpartum depression were found to have a detrimental impact upon the quality 
of the parent-infant bond.  Whilst most previous studies have found a similar 
effect for depression upon both infant attachment security and parent-infant 
bonding, such findings have not been replicated consistently. 
Results of the current preliminary research indicate that future research 
should continue to focus on the risk that depression occurring in the 
preconception years poses to the future parent-infant relationship.  The need to 
understand the parent-infant bond is crucial.  Understanding the parent-infant 
bonding process and how this relationship mediates risk to future psychological 
development, has the potential to influence clinical guidelines for the prevention 
and treatment of psychological disorders across the life span.  
Specifically, the current study highlighted the importance of continuing 
research regarding the relationship between paternal depression and father-infant 
bonding.  Currently, men are not routinely screened for depression or emotional 
difficulties during the perinatal period, but this exploratory research has revealed 
that depression occurring for the father may be just as important for the infant as 
depression experienced by the mother.  Additional studies examining the impact 
of paternal depression on the paternal-infant bond are required to build evidence 
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for the detrimental impact of depression upon the paternal-infant bond.  Future 
longitudinal studies could examine the influence of the reduced quality of parent-
infant bonding related to parental depression upon the subsequent mental health of 
the child. 
Future research into the relationship between parental depression and 
parent-infant bonding could examine the influence of other key variables upon 
this relationship.  The influence of fetal attachment upon parent-infant bonding 
could be examined to determine whether fetal attachment predicts parent-infant 
bonding in the same way for men and women.  Moreover, how fetal attachment 
relates to subsequent bonding in preterm and full term infants could be 
informative.  It has been suggested that the attachment and bonding process for 
fathers commences before birth, and the nature of this bond influences the nature 
of the bond the father has with their infant after the birth (Condon et al., 2013; 
Ferketich & Mercer, 1995; Hjelmstedt & Collins, 2008).  The current study found 
that infant gestational age at birth was a relevant predictor of the maternal-infant 
bond but not the paternal-infant bond.  The influences upon the attachment 
process occurring prior to birth are not well understood.  Similar to the findings of 
the current study, it is likely that influences occurring long before the pregnancy 
are likely to play a role in this process.  Future research could examine which 
concurrent and pre-existing factors influence the development of the attachment 
bond between the father and the infant prior to birth.           
The influence of social support, in particular the support of the partner, upon 
the parent-infant bond should be examined to determine the strength of social 
support as a mediator or moderator to the quality of parent-infant bonding.  A 
comparison of the influence of social support upon both men and women and their 
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bonding with their infant would be beneficial to building greater knowledge about 
key factors in the development of a healthy parent-infant bond.  Importantly, co-
morbid mental health conditions, including substance use disorders, need to be 
included in future research examining depression and parent-infant bonding.  
Such conditions may influence the parent-infant bond.  The unique and combined 
influence of conditions such as depression, anxiety, and substance use disorders 
could be examined to yield evidence supporting a greater understanding of the 
individual and cumulative risk to the parent-infant bond associated with a variety 
of mental health conditions.      
The current study found an association with respect to mothers between 
reduced quality of the parent-infant bond and pre-term infants.  This association 
was not found for fathers. Future research is required to better understand the 
impact of premature birth upon the emotional wellbeing of mothers and fathers.  It 
is likely that premature birth may interfere with the early bonding process 
between mothers and their infants due to reduced physical contact and impaired 
ability to breast feed the infant associated with necessary medical intervention, 
however this relationship has not been thoroughly examined.     
5.8 Conclusion 
The current study examined the influence of depression occurring in the 
preconception years during adolescence and adulthood, as well as the influence of 
postpartum depression, upon the quality of the parent-infant bond for both 
mothers and fathers.  The study participants were a subsection of participants 
from a larger sample of participants involved in the Australian Temperament 
Project; a large, longitudinal research study that commenced in Victoria in 1983.  
The study design allowed for the examination of the influence of depressive 
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symptoms occurring many years prior to conception upon the quality of the 
parent-infant bond between 12 and 36 months postpartum.   
The vast majority of previous research examining the parent-infant 
relationship has focused on mothers and their infants.  Fathers have been 
neglected in the research, and until recently were not thought to be important to 
the early psychological development of their children.  Currently, the quality of 
the parent-infant relationship in both mothers and fathers is believed to be 
important to the future psychological health of the child.  Postpartum depression 
is thought to have a negative influence upon the quality of the parent-infant 
relationship, but the influence of depression occurring prior to conception has not 
been examined in a longitudinal, prospective study.  Through the examination of 
data from the Australian Temperament Project, the current study found evidence 
to suggest that depression occurring during adolescence has the potential to 
influence the quality of the bond between the parent and their infant many years 
in the future.  The current study found this effect to be equivalent for both men 
and women.  Postpartum depression was found to have a substantial influence 
over and above that of adolescent and adulthood preconception depression upon 
the parent-infant bond, whereby both male and female participants who reported 
postpartum depressive symptoms had a poorer emotional bond with their infant.  
The current study expands upon the previous research in the field through both the 
prospective design of the research, the inclusion of preconception measurement of 
depression, the inclusion of fathers, and the comparison of study findings for both 
mothers and fathers.   
It is hoped that research will continue in this area in order to develop a large 
evidence base for the detrimental impact of depression upon the parent-infant 
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bond, in order to inform and drive prevention and treatment activities for both 
men and women experiencing depression in the postpartum period, and long 
before conception.  Research in the area of depression, mental health in the 
perinatal period, and enhancing parent-child relationships in both men and women 
must continue in order to understand how best to reduce the impact and 
prevalence of mental illness in communities locally and around the world, and to 
improve mental health outcomes in the future.   
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Appendix A: Diagnostic Criteria for Major Depressive Disorder 
DSM 5 Diagnostic Criteria 
A. Five (or more) of the following symptoms have been present during the same 
2-week period and represent a change from previous functioning: at least one of 
the symptoms is either (1) depressed mood or (2) loss of interest or pleasure. 
Note: Do not include symptoms that are clearly attributable to another medical 
condition. 
1. Depressed mood most of the day, nearly every day, as indicated by either 
subjective report (e.g., feels sad, empty, hopeless) or observation made by others 
(e.g.,appears tearful). (Note: In children and adolescents, can be irritable mood.) 
2. Markedly diminished interest or pleasure in all, or almost all, activities most of 
the day, nearly every day (as indicated by either subjective account or 
observation). 
3. Significant weight loss when not dieting or weight gain (e.g., a change of more 
than 5% of body weight in a month), or decrease or increase in appetite nearly 
every day. (Note: In children, consider failure to make expected weight gain.) 
4. Insomnia or hypersomnia nearly every day. 
5. Psychomotor agitation or retardation nearly every day (observable by others, 
not merely subjective feelings of restlessness or being slowed down). 
6. Fatigue or loss of energy nearly every day. 
7. Feelings of worthlessness or excessive or inappropriate guilt (which may be 
delusional) nearly every day (not merely self-reproach or guilt about being sick). 
8. Diminished ability to think or concentrate, or indecisiveness, nearly every day 
(either by subjective account or as observed by others). 
9. Recurrent thoughts of death (not just fear of dying), recurrent suicidal ideation  
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without a specific plan, or a suicide attempt or a specific plan for committing 
suicide. 
 
B. The symptoms cause clinically significant distress or impairment in social, 
occupational, or other important areas of functioning. 
 
C. The episode is not attributable to the physiological effects of a substance or to 
another medical condition. 
Note: Criteria A-C represent a major depressive episode. 
Note: Responses to a significant loss (e.g., bereavement, financial ruin, losses 
from a natural disaster, a serious medical illness or disability) may include the 
feelings of intense sadness, rumination about the loss, insomnia, poor appetite, 
and weight loss noted in Criterion A, which may resemble a depressive episode. 
Although such symptoms may be understandable or considered appropriate to the 
loss, the presence of a major depressive episode in 
addition to the normal response to a significant loss should also be carefully 
considered. This 
decision inevitably requires the exercise of clinical judgment based on the 
individual’s history 
and the cultural norms for the expression of distress in the context of loss. 
 
D. The occurrence of the major depressive episode is not better explained by 
schizoaffective disorder, schizophrenia, schizophreniform disorder, delusional 
disorder, or other specified and unspecified schizophrenia spectrum and other  
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psychotic disorders. 
 
E. There has never been a manic episode or a hypomanic episode. 
Note: This exclusion does not apply if all of the manic-like or hypomanic-like 
episodesare substance-induced or are attributable to the physiological effects of 
another medical condition. 
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Appendix B: Personalised Letter Proforma 
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Appendix C: Plain Language Statement 
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Appendix D: G3 Mothers Consent Form 
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Appendix E: G3 Fathers Consent Form 
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Appendix F: Maternal Postpartum Attachment Scale 
 
 
 
 
 
 
Maternal/Paternal Postpartum Attachment Scale (Condon & Corkindale, 1998)
01 _ When I am caring for the baby, I get feelings of annoyance or 
irritation
Very frequently Frequently Occasionally Very rarely Never
02 _
When I am caring for the baby I get feelings that the child is 
deliberately being diff icult or trying to upset me Very frequently Frequently Occasionally Very rarely Never
03 _ Over the last tw o w eeks I w ould describe my feelings for the baby 
as
 Dislike
No strong 
feelings tow ards 
the baby
Slight affection Moderate 
affection
Intense affection
04 _ Regarding my overall level of interaction w ith the baby I
 Feel very guilty 
that I am not 
more involved
Feel moderately 
guilty that I am 
not more 
involved
Feel slightly 
guilty that I am 
not more 
involved
I don’t have any 
guilty feelings 
regarding this
05 _ When I interact w ith the baby I feel
 Very 
incompetent and 
lacking in 
confidence
Moderately 
incompetent and 
lacking in 
confidence
Moderately 
competent and 
confident
Very competent 
and confident
06 _ When I am w ith the baby I feel tense and anxious Very frequently Frequently Occasionally Amost never
07 _ When I am w ith the baby and other people are present, I feel proud 
of the baby
Very frequently Frequently Occasionally Amost never
“We would now like to ask you how you have bonded with your child.  To do this, I will read through a series of statements and ask you to respond to each of them.  Some of the statements may 
not apply to you, but we need to ask them of everybody."  
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08 _ I try to involve myself as much as I possibly can PLAYING w ith the 
baby
This is true This is untrue
09 _ When I have to leave the baby
 I usually feel 
rather sad (or it’s 
diff icult to leave)
I often feel rather 
sad (or it’s 
diff icult to leave)
I have mixed 
feelings of both 
sadness and 
relief
I often feel 
rather relieved 
and it is easy to 
leave
I usually feel 
rather relieved 
and it is easy to 
leave
10 _ When I am w ith the baby
 I alw ays get a 
lot of 
enjoyment/satisf
action
I frequently get a 
lot of 
enjoyment/satisf
action
I occasionally get 
a lot of 
enjoyment/satisf
action
I very rarely get 
a lot of 
enjoyment/satisf
action
11 _ When I am not w ith the baby, I f ind myself thinking about the baby  Almost all the 
time
Very frequently Frequently Occasionally Not at all
12 _ When I am w ith the baby
 I usually try to 
prolong the time I 
spend w ith 
him/her
I usually try to 
shorten the time I 
spend w ith 
him/her
13 _
When I have been aw ay from the baby for a w hile and I am about to 
be w ith him/her again, I usually feel
 Intense pleasure 
at the idea
Moderate 
pleasure at the 
idea
Mild pleasure at 
the idea
No feelings at all 
about the idea
Negative feelings 
about the idea
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14 _ I now  think of the baby as  Very much my 
ow n baby
A bit like my ow n 
baby
Not yet really my 
ow n baby
15 _ Regarding the things that w e have had to give up because of the 
baby
 I f ind that I 
resent it quite a 
lot
I f ind that I resent 
it a moderate 
amount
I f ind that I resent 
it a bit
I don't resent it 
at all
16 _ Over the past 3 months, I have felt that I do not have enough time for 
myself or to pursue my ow n interests
 Almost all the 
time
Very frequently Occasionally Not at all
17 _ Taking care of this baby is a heavy burden of responsibility. I believe 
this is
Very much so Somew hat so Slightly so Not at all
18 _ I trust my ow n judgment in deciding w hat the baby needs Almost never Occasionally Most of the time Almost all of the 
time
19 _ Usually w hen I am w ith the baby  I am very 
impatient
I am a bit 
impatient
I am moderately 
patient
I am extremely 
patient
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Appendix G: Wave 10 Short Mood and Feelings Questionnaire (1996) 
 
 
 
Item no 2, 8, 16, 23, 31, 33, 42, 45, 47, 49, 52, 56, & 62 
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Item no 2, 8, 16, 23, 31, 33, 42, 45, 47, 49, 52, 56, & 62 
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Item no 2, 8, 16, 23, 31, 33, 42, 45, 47, 49, 52, 56, & 62 
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Appendix H: Wave 11 Short Mood and Feelings Questionnaire (1998) 
 
 
 
 
Item no 4, 8, 17, 26, 30, 36, 39, 46, 50, 52, 56, 58, & 64 
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Item no 4, 8, 17, 26, 30, 36, 39, 46, 50, 52, 56, 58, & 64 
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Appendix I: Wave 12 Short Mood and Feelings Questionnaire (2000) 
 
 
 
 
Item no 2, 8, 11, 16, 23, 25, 33, 35, 40, 42, 47, 48, & 50 
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Item no 2, 8, 11, 16, 23, 25, 33, 35, 40, 42, 47, 48, & 50 
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Appendix J: Wave 13 Depression & Anxiety Stress Scale (2002) 
 
 
 
 
 
 
Item no. 2, 3, 10, 12, 14, 18, & 21 
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Appendix K: Wave 14 Depression & Anxiety Stress Scale (2006) 
 
 
 
 
 
 
 
 
Item no. 2, 3, 9, 10, 12, 15, & 17 
 
 
 
 
214 
 
 
Appendix L: Wave 15 Depression & Anxiety Dress Stress Scale (2010) 
 
  
 
 
 
 
 
 
Item no. 2, 3, 9, 10, 12, 15, & 17 
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Appendix M: G3 Depression & Anxiety Stress Scale  
 
 
 
DAS Depression 
01 _ I couldn't seem to experience any positive feeling at all 0 Not at all 1
Some degree, or  
some of the time 2
A considerable 
degree, or a 
good part of time
3
Very much,  or 
most of the time
02 _ I found it diff icult to w ork up the initiative to do things 0 Not at all 1
Some degree, or  
some of the time 2
A considerable 
degree, or a 
good part of time
3
Very much,  or 
most of the time
03 _ I felt that I had nothing to look forw ard to 0 Not at all 1
Some degree, or  
some of the time 2
A considerable 
degree, or a 
good part of time
3
Very much,  or 
most of the time
04 _ I felt dow n-hearted and blue 0 Not at all 1
Some degree, or  
some of the time 2
A considerable 
degree, or a 
good part of time
3
Very much,  or 
most of the time
05 _ I w as unable to become enthusiastic about anything 0 Not at all 1
Some degree, or  
some of the time 2
A considerable 
degree, or a 
good part of time
3
Very much,  or 
most of the time
06 _ I felt I w asn't w orth much as a person 0 Not at all 1
Some degree, or  
some of the time 2
A considerable 
degree, or a 
good part of time
3
Very much,  or 
most of the time
07 _ I felt that life w as meaningless 0 Not at all 1
Some degree, or  
some of the time 2
A considerable 
degree, or a 
good part of time
3
Very much,  or 
most of the time
"For each of the following statements, please tell me how much the statement has applied to you over the past week."
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Appendix N: Edinburgh Postnatal Depression Scale 
 
 
 
 
Edinburgh Depression Scale - ONLY ASK MOTHERS OF CHILDREN AGED 12-18 MONTHS
01 _ Have you been able to laugh and see the funny side of things: As much as I 
alw ays could
Not quite as 
much then
Definitely not so 
much then
Not at all
02 _ Have you looked forw ard w ith enjoyment to things As much as I 
ever did
Rather less than 
I used to
Definitely less 
than I used to
Hardly at all
03 _ Have you blamed yourself unnecessarily w hen things w ent w rong Yes, most of the 
time
Yes, some of the 
time
Not very often No, never
04 _ Have you been anxious or w orried for no good reason No, not at all Hardly ever Yes, sometimes Yes, very often
05 _ Have you felt scared or panicky for no very good reason Yes, quite a lot Yes, sometimes No, not much No, not at all
06 _ Have things been getting on top of you
Yes, most of the 
time I w asn't able 
to cope at all
Yes, sometimes I 
w asn't able to 
cope as w ell as 
usual
No, most of the 
time I coped quite 
w ell
No, I coped as 
w ell as ever
07 _ Have you been so unhappy that you have had diff iculty sleeping Yes, most of the 
time
Yes, sometimes Not very often No, not at all
08 _ Have you felt sad or miserable Yes, most of the 
time
Yes, quite often Not very often No, not at all
09 _ Have you been so unhappy that you have been crying Yes, most of the 
time
Yes, quite often Only 
occasionally
No, never
10 _ Has the thought of harming yourself occurred to you Yes, quite often Sometimes Hardly ever Never
"For each of the following statements, please tell me which response is closest to how you have been feeling in the past 7 days."
